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NOTES AND COMMENTS. 


Buying Pig Iron by Analysis. 
In a paper which he read 
Society of Arts 
Buchanan strongly advocated the use of 
analyses in ordinary foundry practice, 
as a safeguard against the considerable 
variations which occur in the cupola 
mixtures, and consequently in the result- 
ing castings. He a!so, in the course of 
his remarks, somewhat disparaged the 
use of the fracture grading system 
which is universal in foundry plants; 
but while it cannot be disputed that 
working to analysis is certainly superior 
to any “rule-of-thumb ” method, there 
are many considerations which, for 
the present at any rate, render it 
extremely difficult for every one to 
adopt the analysis system. There is 
first the difficulty of obtaining from the 
makers pig-iron of comparatively un- 
varying analysis, and this difficulty Mr. 
Buchanan himself acknowledges, though 
no doubt a good deal could be done vy a 
united effort on the part of founders to 
insist on buying to analysis. Makers 
will only accede to the demand now, 
when the order is sufficiently large 
to influence them, but on the whole 
they fight shy of committing them- 
selves to any definite product. There 
are, of course, certain irons’ which 
vary but little, and _ these are 
generally correspondingly more expen- 
sive. The average make of pig-iron, as 
most founders know, varies very con- 
siderably, and it is sure to do so, while 
the crude method of grading by fracture 
into Nos. 1, 2, 3, ete., still holds sway ; 
and when it is considered how great an 
influence a_ little variation in one 
element will have on a casting, it becomes 
more than ever a question to be settled 

definitely. 

Many foundrymen, doing a_ general 
class of work, experience a large demand 
for soft castings, as purchasers fre- 
quently do not really appreciate the 
value of a suitably hard article. The 
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demand, however, has to be met, and so 


the foundryman by experience and ex- 
periment produces a metal which first 
has the desired quality of softness, 
other considerations being left compara- 


tively out of the question. 
The application of scientific analysis 
would enable the full requirements of 


each class of work to be met, but only 
in the hands of a competent metallurgist 
would it prove of any use, and this is 
what the average foundryman is not. 
A growing tendency is remarked in the 
rising generation of foundrymen to 
take up the scientific side of their work 
in a serious and studious manner, and 
only by so doing shall we develop a race 
of men who will place founding in its 
proper status amongst the crafts. 

The application of the analysis system 
to foundry work in general would savour 
somewhat of a revolution, but it would 
be for the better, and, moreover, it may 
be believed that we are evolving to such 
a state. 

But when it is remembered that pig- 
iron makers would be committed per- 
force to a better and perhaps costlier 
style of work, it cannot be wondered 
that they postpone the day as long as 
possible. It is for the foundryman to 
take the matter up, and by making him 
self competent to apply the advantages 
to force the pig-iron maker to meet the 
requirements, 


The Szekely Process. 

At the conclusion of Mr. Buchanan’s 
paper, Dr. Szekely spoke briefly con- 
cerning his process. He stated that his 
object was to place before founders as a 
community a method of producing con 
tinuously castings which would not suffer 
shrinkage or chill, but would _ be 
machineable and marketable, and this 
without more consideration being given 
to mixtures than is at present given. 
He had evolved his system after 18 
years’ research and experiment, 12 years 
of which proved practically non-produc- 
tive. Not until he finally discarded the 
traditional basis of foundry practice and 
stepped aside from the recognised scientific 
law, which always based its procedure on 
sand moulding, did he meet success. Pro- 
gress on the old lines was hindered by 


two factors having to be considered, 
viz.:—The presence or production of 
various gases as a result of the sand 


mould coming into contact with the hot 
metal. and the fact that sand is a very 
slow conductor of heat. The difficul- 
ties met with in using the sand mould 
are many, not the least being contrac- 








tion or unexpected expansion. With 
the iron mould these difficulties were 
avoided, as iron was a quick conductor, 
and made a stable mould, unlike the 
sand, which was soft. 


A Scheme for Pig-Iron Purchases by 
Analysis. 


At a meeting of the Committee of the 
American Society for Testing Materials 
to consider standard specifications for 
cast-iron and _ finished castings, in 
view of the increasing employment o0* 
analysis as the basis of pig-iron pur- 
chases, it was thought best to provide 
specifications from which grading by 
fracture and the use of numbers to 
designate various grades of pig-iron 
should be eliminated. The — subject 
was discussed informally. A scheme was 
proposed in which the six vowels were 
made use of, together with the initial 
letter of the name of each metalloid, to 
construct a code designating percen- 
tages of the various non-ferrous consti- 
tuents of pig-iron. Since silicon and 
sulphur have the same initial letter, C 
was suggested as the designation for the 
former. The percentages of the differ- 
ent elements and the corresponding 
symbols under this scheme are given in 
the following : 


Silicon. 

Symbol. Per cent. 
Ca a rn = an . 0.50 
Ce 1.00 
Ci ~ 1.50 
Co 2.00 
Cu 2.50 
Cy aes OT ee ee .. 3.00 
Allowable variation ae «. 035 


Manganese. 
Per cent. 


Ma <n mre eee ‘a -- 0.50 
Me a . 0.75 
Mi . 1.00 
Mo we 1.25 
Mu pa - a 
My sad nin . 1.75 and over. 
Allowable variation eee 0.125 
Sulphur. 

Symbol. Per cent. 
Sa we Si oa -. 0.04 
se inn ses die -_ .. 0.05 
Si nee ‘ a a .. 0.06 
So a Zs ae = we 0.07 
Su on aie ee 0.08 
Sy — oad . 009 
Percentages are maxima. 

Phosphorus, 

Symbol. Per cent. 
Pa one ae ie cies -. O85 
Pe ins Ba = Sa ». 0.50 
Pi pias a 0.75 
Po ‘ = a ins 1.00 
Pu ‘ ail > Sa 
Py ce ae .. 150 and over. 
Allowable variation - 0.195 




















In the case of silicon, with an allow- 
able variation of 0.25 per cent., Ca would 


stand for a range in_ silicon 
from 0.25 to 0.75 per cent. 
of manganese the allowable variation 
suggested was 0.125, so that Ma would 
represent a range of 0.375 to 0.625 per 
cent. Similarly in phosphorus the sug- 
gested variation was 0.125 per cent. In 
the case of sulphur, as determined by 
the gravimetric method, the percentage 
specified is the maximum, and any ex- 
cess of sulphur would result in rejec- 
tion. It should be noted that there is 
no connection between the symbols em- 
ploying the same vowel. Naturally, 
high silicon would be accompanied by low 
sulphur, and therefore Sa as the sym- 
bol of a sulphur content under 0.04 per 
cent. has no correspondence to Ca, which 
represents the lowest silicon content in 
the schedule. 


content 
In the case 


A Cost System. 
We make no apology for the large 
amount of space given up in this issue 


to Mr. Weatherall’s excellent paper on 
“Methods of Costing.’’ Although he 
deals with a general system of costs, 


there is much in it that can be applied 
with advantage in foundry practice. We 
are too much accustomed to listen to 
American experts on this subject, or to 
accept the statements of makers of card 
index files and office furniture, who are 
interested parties. Mr. Weatherall 
makes a good part when he says that if 
a card is lost one of the most important 
links in the chain is gone, and as he 
points out a ledger is after all only a set 
of cards bound into a volume. 


An Association of Copper and Brass 
Manufacturers. 

A suggestion which was put forward by 
Mr. W. H. A. Robertson, of Bedford, 
that a technical association should be 
formed for copper and brass manufac 
turers, has not taken long to be put into 
effect. At a meeting held in Man- 
chester recently, under the presidency of 
Mr. W. H. Johnson, it was resolved to 
form an Institute, which should fulfil the 
same functions in relation to the copper 
and brass trades, as the Iron and Steel 
Institute does in respect of the iron and 
steel trades. There is at the present 
time no association which covers the 
ground which it is proposed to occupy 
The Iron and Steel Institute does not pro- 
fess to touch anything outside of iron 
and steel, and the minerals and metals 
used in 


its manufacture. 
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There is one other society. Unfortun- 
ately, however, the British Foundrymen’s 
Association has done practically nothing 
at all for those of its members who are 
occupied in founding metals other than 
iron, and consequently its membership is 
largely composed of those connected with 
iron foundries. Its papers and discus- 
sions have shown far too great a tendency 
to become of an academic character, and 
whereas it is a fact that a small per- 
centage of the membership of the Iron 
and Steel Institute is interested in such 
discussions, it is very certain that the 
average foundry manager neither knows. 
or cares to know, the difference between 
pearlite, cementite, and other micro- 
constituents of iron and steel. It is a 
great pity that in this country the prac- 
tical side of foundry is very largely neg- 
lected, except in the technical press. We 
are always pleased to receive practi- 
cal papers, but they do not come for 
ward in as great a quantity as we should 
like. Papers are forthcoming in large 
numbers from college professors, but it 
is only occasionally that the suggestions 
made in these papers can be applied by 
the practical man. What is required is 
that the practical men should come for- 
ward in greater numbers and offer the 


results of their experience. Where 
practical work on novel lines has been 
carried out, we are far too much is- 


posed in this country to keep the re- 
sults a profound secret, and while this 
continues to be the case, technical pro- 
gress can never be as rapid as it is in 
the United States and Germany, where 
this practice does not exist to anything 
like the same extent. 


————-oO--- _ 
Mr. R. G. THomson and Mr. A. Ram- 
say have established themselves in busi- 


ness as consulting, electrical, mechanical, 
and ventilating engineers, at Castle 
Chambers, 55, West Regent Street, Glas- 
gow. 


Ir is stated that the Metropolitan 
Amalgamated Railway Carriage and 
Wagon Company, of Birmingham, have 
offered to raise a battery of heavy 
artillery, with its full complement of six 
officers and 233 men, within their 
works, as well as to furnish the build- 
ings required for drill and administra- 
tive purposes. The men cordially sup- 
port the scheme, and it is thought that 
other large firms might follow a similar 
course. 


B 2 
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SMALL CONVERTERS FOR 
STEEL FOUNDRIES. 


For some time past small converters 
or a modified Bessemer system have been 
largely used in Gerriany and Belgium. 
In England the Tropenas system has been 
used to some extent with success, but no 
process of the kind has been very largely 


adopted, although numerous processes 
have been brought forward, such as the 


Schwartz, used by the Roc Steel Castings 
Company, and the Gebauer-Zenzes, used 


Fic. 1.—SMALL CONVERTER PLANT 
MASCHINEN AND ARMATUREN FABRIK AT BREMEN. 


hy the Parker Foundry Company. Mr. 
l.. Uckenbolt, of Charleroi, who has him- 
self designed a converter of this kind, has 
pointed out that one objection urged 
against the small converter is that it does 
not become profitable unless a minimum 
charge of 10 tons is dealt with per diem. 
Against this he instances one foundry at 
Leipzig which does a good trade in small 
castings, which are sent even to West- 
phalia, though the capacity of the plant 
is less than the above figures. The Bel- 
gians have for some years been supplying 


Germany with axle bushes, dynamo 


casings, and other small castings, in com- 
petition 


with German iron founders 
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working with open-hearth or crucible 
furnaces. Mr. Uckenbolt claims that his 
converter will work at least as cheaply 
6-ton open-hearth furnace, under 
any conditions; in fact, with the former 
a daily output of 10 tons can be produced 
at the same cost per ton as it takes an 
output of 30 tons to equal in the case of 
the open-hearth furnace. Of course, the 
cost is lower, pro rata, when the number 
of charges is increased, but the minimum 
essential output in order to yield a profit 
than with the open-hearth fur- 


as a 


is less 


hace. 





AT THE WORKS OF THE NORDDEUTSCHE 


Kxamples of the small converter type 
of foundry are shown in Figs. 1 and 

which show two plants in Germany 
working with the Uckenbo't converter. 

So far as the blast is concerned, some 
founders use a 150 to 300 h.p. engine, 
and 3,500 to 10,500 cubic feet of air, the 
pressures ranging from 7 to 40 lbs., whilst 
others again do with a 25 h.p. engine. 
and even one of 9h.p. Struck with these 
differences, Mr. Uckenbolt has gone into 
the question of blast very carefully, and 
found that in the former case there was a 
very great deal of waste, the useful 
effect of the blast air being very low in 
proportion to the energy expended. He 

















also found that 1,400 cubic feet of air per 
minute is sufficient for a blowing period 
of 15 to 20 minutes in steel making with 
the small converter: and on this 
put up a small plant for the Norddeut- 
sche Lloyd. which plant turned out very 
satisfactorily. A second plant, on the 
lines, but with 2.100 cubic feet of 
air per minute, was erected for the F. 
Krupp Grusonwerk, at Buckau, and 
answered equally well. The main point, 
after all. is not so much the quantity 
of air supplied as the way in which it is 


basis 


same 





<< 
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Fia. 2.—UcKENBOLT CONVERTER AT 
utilised in the converter. This utilisa- 
tion depends on the arrangement of the 
tuyeres, and several different systems 
have been proposed and used. In one 
the air is blown through the bottom of 
the converter and rises vertically through 
the bath; in another the tuyeres are 
mounted laterally below the surface of 
the metal; a third plan is to set them 
above the bath so as to blow in a direction 
parallel to the surface; a fourth, to blow 
down on the surface at a certain angle; 
and in others again the blast is directed 
vertically from above or below the sur- 
face, or through two sets of tuyeres at 





THE 
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different levels above the bath and 
parallel to the surface. 

Of these methods, the first-named is 
very wasteful, since the air rises in 
columns through the metal and only 
comes in contact with the same as it 
bursts through the superficial layer. 


Tests made on the products of combus- 
tion in the converter show that in such 
event only 4 per cent. of the 21 per cent. 
of oxygen present in the blast air is 
utilised. Of all the other systems the 
best results are furnished by the single 





FRIED KRUPP GRUSONWELK, DUCKAU. 


layer of horizontal tuyeres above the sur- 
face of the bath, and by the tuyeres set 
aslant. so as to blow on to the surface of 


the metal at a certain angle. In 
the former, difficulties arise when the 


charge in the converter is too small or 
too large, the air in the former event 
escaping without coming into proper con- 
tact with the metal, whilst when the 
charge is too large there is risk of it 
flowing into and choking the tuyeres. 
These difficulties are obviated by Mr. 


Uckenbolt’s method, the air being led 
through a tuyere of sufficient length 
to give it the desired direction, <0 
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that it spreads over the surface of the 
bath like a fan. An essential point to 
success is to keep the tuyeres free from 
slag, since otherwise the air will be de- 
flected and its influence diminished. By 
this system as much as 9 per cent. of the 
oxygen in the blast is utilised, as com- 
pared with 4 per cent. in the vertical 
blast. 
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until the full pressure has been reached, 
or the crust of oxides will no longer be 
forced away by the weak current of air, 
but keep growing thicker and prevent the 
air coming in contact with the underlying 
metal. To avoid this inconvenience, a 
valve is provided in the blast main, and 
the air is allowed to escape into the open 
until full pressure is reached. 
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Fic. 3.—PLAN 


FOUNDRY PLANT OF THE SCULLIN GALLAGHER IRON 


Sufficient pressure must be kept up to 
blow aside the crust of oxides and slag 
that otherwise tend to accumulate; this 
pressure, however, is only a moderate 
one, the film of incrustation being thin, 
if the has been tapped before 
beginning to blow; in fact, a pressure of 
44 Ibs. is sufficient. A point to 
be remembered in working this system is 
that the blast should not be turned on 


slag 


AND Cross SECTION OF NEW STEEL PLANT. 


AND STEEL COMPANY. 


With regard to the statement that it is 
more convenient for small converter work, 
to prepare the pig-iron in cupola fur- 
naces, mounted on a higher level so that 
the fluid pig-iron can flow direct into the 
tilted converter; this is no doubt an ad- 
vantage in the case of large converters, 
but Mr. Uckenbolt prefers to use ladles 
and have the cupola furnace on the 
ground level, since in that case it can 























be used for making grey castings, and 
for other purposes. 

Respecting the possibility of producing 
high-class casting meta! of increased 
strength, by the small converter process, 
Mr. Uckenbolt regards the operation as 
not too expensive to practice; but his 
experiments with mixing pig-iron and 
converter steel gave irregular results, and 
he found that the product could be ob- 
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making steel castings in the United 
States. The number of men employed 
day and night is 2,000, and the capacity 
is 250 tons of castings in 24 hours. The 
has, for some time, made a 
speciality of cast steel bolsters for rail- 
way wagons. The total output in 1906 
was about 40,000 tons.* 

The original foundry No. 1 was 
in 1899, and since then the works 


built 
have 
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Fic. 4.—DETAILS OF 20-TON SIEMENS FURNACES; 
SCULLIN-GALLAGHER Co. 


FOUNDRY PLANT OF THE SCULLIN-GALLAGHER IRON AND STEEL COMPANY. 


tained more cheaply and uniformly in the 
cupola furnace. A small converter with 
a single tuyere, 1} in. in diameter, was 
in use in a Swedish iron works for some 
years, for converting pig-iron into tool 
steel ingots, but was abandoned. 

Some founders are adopting both pro- 
cesses, An example of this practice is 
the Scullin-Gallagher Iron and Steel 
Company, of St. Louis, which claims to 
have the largest individual plant for 





grown so as to inchide the large lay-out 
which is shown on the accompanying plan. 
In 1905 the No. 2 foundry was added, 
and in 1906 the No. 3 plant was erected. 
The older plant No. 1 is used particu- 
larly for the manufacture of cast steel 
bolsters and couplers and consists of a 
furnace room 68 by 400 ft., having five 
20-ton basic open-hearth furnaces, which 


* “Railway Age.” 
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are served with a Wellman, Seaver 
& Head charging machine and a 10-ton 
overhead electric travelling crane. The 
gas house is 50 by 130 ft., and has ten 
Duff gas producers. The moulding-room 
is 75 by 500 ft., and has three 30-ton 


overhead electric double trolley travel- 
ling cranes, and eighteen 5-ton  pneu- 


aS 


matic jib cranes. This department 
equipped with the most modern types of 


~ 
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boilers, to which will 
400 h.p. 

West of No. 1 foundry is the machine 
shop, 50 by 100 ft., and to the south is 
a pattern shop 25 by 100 ft.; also two 
large pattern storage sheds each 60 by 
100 ft. 

The new foundry No, 2 is practically 
a duplication of No. 1, and is used for 
the manufacture of miscellaneous steel 


be added 


soon 
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~ oe 
NORTH ELEVATION 


CUPOLA AND CONVERTERS IN SMALL CASTINGS DEPARTMENT IN 


Founpry No. 3. 


FOUNDRY PLANT OF THE SCULLIN-GALLAGHER IRON AND STEEL COMPANY. 


moulding machines and hoisting arrange- 
ments which give it a moulding capacity 
equal to the large furnace capacity. The 
chipping-room directly adjoining in the 


same covered space is 75 by 500 ft., 
equipped with two 15-ton overhead 
electric travelling cranes and _ hoisting 
machinery necessary to handle castings 
up to 80,000 Ibs. This department is 
equipped with motor-driven lathes, 
planers, and emery wheels. Directly 
south of No. 1 foundry is the power 
house, which contains 800 h.p. of 


castings. The furnace room is 65 by 
300 ft., and has three 20-ton basic open- 
hearth furnaces, a Morgan Company elec 
tric charging machine, and a _ 10-ton 
overhead electric travelling crane. The 
gas house is 50 by 100 ft., equipped with 
six Forter-Miller producers. The mould- 
ing room is 75 by 300 ft., and has some 
30-ton overhead electric double trolley 
travelling cranes and fourteen 5-ton 
pneumatic jib cranes. The core depart- 
ment and drying ovens are in separate 
wings extending longitudinally from the 
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main building, leaving the _ entire 
moulding floor clear. The adjoining 
chipping room is 75 by 300 ft., with two 


15-ton overhead electric double trolley 
travelling cranes, and it is equipped 
with improved  sand-blast cleaning 
machines, emery grinders, cold saws, 
slotters, shapers, planers, and _ other 


necessary machine tools for trimming 
steel castings. This new foundry No. 2 
is shown in the ground plan and cross- 
section in the illustrations. The height 
of the two main buildings is 35 ft. from 
floor to lower side of roof truss and 25 ft. 
from floor to top of rail on the crane 
runway. The foundry buildings are all 
built entirely of steel columns and struc- 
tural steel roof, with sides covered with 
corrugated steel. 

The latest building to be added to the 
plant is the one marked No. 3 on the 
north side of No. 2 foundry. This build- 
ing is 280 by 60 ft., with a lean-to 20 
by 60 ft., in which are located the 
blowers and cupolas for the Tropenas 
process. There are two 3-ton converters 
which can turn out 12 heats per day, or 
36 tons. 

While the steel furnaces have some 
times been operated by coal-gas, oil fuel 
is preferred, and substantial storage 
tanks have been built, having capacity 
of 10,000 barrels of fuel oil. 


CORRESPONDENCE, 


INSTITUTION OF COPPER AND 
BRASS MANUFACTURERS. 


To the Editor of the Founnry Traber 
JOURNAL. 

Simr,—A meeting of copper and _ brass 

manufacturers, engineers, and others, 


was held in Manchester on February 13. 
Mr. W. H. Johnson (Messrs. Richard 
Johnson, Clapham & Morris, Limited, 
Manchester) was elected to the chair. 

It was unanimously resolved to form 
a Copper and Brass Institute. The ob- 
jects of the Institute are similar to those 
of the well-known Iron and Steel Insti- 
tute, viz.:—-(1) To afford a means of 
communication between members of the 
trades in question, bearing upon their 
respective manufactures, excluding all 
questions connected with wages and trade 
regulation. (2) To arrange periodical 
meetings for the purpose of discussing 
practical and scientific subjects relating 
to the manufacture, working-up, and 
use of the non-ferrous metals, 


It is not the intention of the founders 
to limit the Institute to the copper and 
brass trades, but to include all those con- 
nected with the commercially important 
non-ferrous metals and their alloys, such 
as lead, zine, tin, aluminium, nickel, 
silver, gold, platinum, ete., ete., and 
their alloys. 

In order to obtain a much wider and 
fuller discussion than was possible at the 
preliminary meeting, and to define the 
constitution and method of procedure of 
the Institute, it is proposed to hold a 
meeting in the Midland Hotel, Man- 
chester, on Tuesda'y, March 10, at 4 p.m., 
to which all those interested are most 
cordially invited. This letter is the only 
public summons to the meeting that will 
be issued 

All who hope to attend the meeting, or 
take an interest in the formation of the 
proposed Institute, are requested to send 
their names to any of the following : 

Wituiam H. Jounson, 

cjo Rd. Johnson, Clapham & 

Morris, Limited, Manchester. 
H. C. H. Carpenter, 

Professor. of Metallurgy, 

University, Manchester. 
G. G. Popprieton, 

c/o The Wholesale Traders’ Asso- 
ciation for the Hardware and 
Metal Industries, Birmingham. 

Manchester, 


February 17, 1908. 


The 


A SIMPLE BUT EFFICIENT PATTERN- 
MAKERS’ HOME-MADE GAUGE. 


To the Editor of the Founpry Travr 
JOURNAL. 

Sir,_-With reference to the article 
under the above caption in your journal 
for February, 1908, an error occurs. The 
article reads :—A is a piece of steel wire 
je im. by 12 in. long. It should read 
js in., not 73 in. 


Yours, ete. 


T. Aupcrorr Crospy. 
— oO — 


THERE is no foundation for the rumour 
that the Great Northern Railway Com- 
pany (Ireland) intend to remove their 
locomotive works from Dundalk to Bel- 
fast. Dundalk is the centre, and is the 
most convenient place on the company’s 
line, and they have equipped these works 
with all the most improved machinery. 

c 
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DIRECT CASTINGS FROM BLAST 
FURNACE METAL.* 


By Sialien ey frou. 

Tue subject of direct castings, or of 
castings made direct from blast furnace 
metal, is one which has for many years 
appealed to me as being worthy of 
greater attention than has yet been given 
it. The economies which could result 
from a successful application of this pro- 
cess are so evident and so important as 
to excite surprise that there is at least 
not more literature and general interest 
on the subject. 


Blast Furnace Possibilities. 

It has also occurred to me that the 
recent progress made in the use of foun- 
dry alloys should have an important bear- 
ing on the subject and should possibly 
afford a way out of certain difficulties 
which have up till now proved insuper- 
able. It is my hope that the following 
discussion of the problems and possibilities 
of direct casting may awaken some in- 
terest and draw out discussion on the 
subject, and in that way at least prove of 
some value to the metallurgical world. 

Now the making of castings direct from 
blast furnace metal has both its advan- 
tages and its disadvantages; and, more- 
over, it seems possible that some of the 
objections urged against it might be 
readily overcome if the matter were gone 
into seriously. I will, therefore, take up 
the subject under these heads, and will 
first classify and discuss the advantages. 
As I see them these advantages are, 
broadly, the reduction of cost of castings, 
and an improvement in the quality of 
the metal. 


Cost of Castings. 

The reduction of cost at least can hardly 
be disputed. In the first place we do 
away with considerable labour at the fur- 
nace end of the process, this labour being 


that necessary to mould down the pig 
beds, carry out and break the pigs and 
load them on the cars. The freight on 


the iron is next saved, and finally, at the 
foundry end, we save the cost of unload- 
ing the pig and coke, of handling them 
to the cupola, of all cupola labour, and 
of the coke used in the cupola. 

The total of this saving will. of course, 
vary greatly according to the skill of the 
management, and the price paid for 
labour and coke at each particular time 


* Read at a meeting of the Associated Foundry 


Foremen of Cincinnatti, Ohio. 





and place. A rough estimate of this 
saving may, however, be of interest, and 
an average taken from a number of cost 
sheets in my possession runs about as 
follows : - 


Saving in. 

KF urnac e labour p 
Handling i iron and coke at foundry . 
Cupola coke 


Per ton of iron, 


Total 





Interest and Depreciation. 

In addition we save the interest and 
depreciation on cupola equipment, but to 
offset this we will have to provide a cast- 
ing machine to cast into pigs the “ Sun- 
day metal,” as well as occasional casts of 
“ off’’ and unsaleable metal. For our 
purposes we may consider these as equal, 
although an exact estimate would probably 
show an additional saving to the credit 
of the direct casting method. Freight is, 
of course, omitted in any general estimate, 
since in many cases at least the saving in 
freight on iron would be balanced by addi- 
tional freight on the raw materials of 
iron-making. 


Losses of Iron. 

One further source of saving should be 
noted, that is, the decreased loss of iron 
in scrap and in cupola slag. Although | 
have made no attempt to determine it 
quantitatively, I helieve that this item 
would be of considerable importance. 


Improving the Quality. 

Now, as to the improvement in the 
quality of the iron. This is evident, since 
in remelting iron invariably takes up sul- 
phur and becomes harder and_ often 
weaker. In addition oxygen is frequently 


absorbed, greatly weakening the metal. 
It is a matter of common knowledge 
among furnacemen that castings of a 


given softness can be made with a much 
lower percentage of silicon in the case of 
direct metal than in the case of cupola 
metal, and also that for a given softness 
the direct metal casting is commonly the 
stronger; experience, therefore, hearing 
out the theory. 


The Furnace Output. 

The disadvantages will next claim our 
attention, and of these I should place first 
the uniformly great output of the fur- 
nace. While it is true that there are still 
many furnaces in the country with out- 
puts of 120 tons per day or less, still 
they are uneconomical, and no furnaces 
are at present built with a nominal 
capacity of less than 200 tons per day. 




















There are but few foundries that can 
handle 200 tons of iron in a day, and, 
furthermore, this output is practically 
uniform. At least it will vary between 
narrow limits only, and will be beyond 
the control of the officers of the company. 
This means either that the foundry must 
run full capacity all of the time without 
regard to the state of the market or of 
the order books, or else that the furnace 
shall, during such times, cast part of its 
product into pig-iron, and shall therefore 
enter the market as a seller of pig, pre- 
sumably at the time of lowest prices. 


Furnace Shutdowns. 

Again the fact that the furnace must 
occasionally shut down for repairs must 
be taken into account. True, with a 
well-managed furnace, this need only 
occur once in every two or three years, 
but when it does occur it means the 
shutting off of the source of supply for 
the foundry for a period of one or two 
months, involving, of course, an expense 
due to interest and depreciation of a lot 
of expensive equipment during the time. 
By piling pig-iron before the closing down 
of the furnace it is, of course, possible to 
run the foundry in the regular manner, 
but this involves the possession of cupola 
equipment, the ability to dispense with 
which was one of our chief advantages. 


Continuous Operation. 

Another disadvantage which will occur 
to some is the fact that the blast fur- 
nace metal is produced at equal intervals 
throughout the day, generally being 
tapped every six or every four hours ac- 
cording to output. This means that there 
must be radical changes in the manage- 
ment of the foundry, several pouring 
periods taking the place of one, and pre- 
ferably the foundry would be run con- 
tinuously in day and night shifts. 

Other disadvantages more technical in 
their nature arise from the difficulty of 
exactly regulating the quality of the 
metal coming from the blast furnace, as 
well as from the occasional falling off in 
quality, and the frequent presence of 
“kish ” or segregated graphite. These 
difficulties all arise from the fact that 
blast furnace management is not as yet 
an exact science. Our limited know- 
ledge is not yet sufficient to prevent the 
furnace from occasionally going wrong, 
or to enable us to hold the composition 
of the metal at any exact point for a 


very considerable length of time. These 
objections are, of course, very serious, 
and would perhaps prove insuperable, 
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were not means at hand for overcoming 
them. 


Foundry Co-operation. 

Next to be considered are the means 
for overcoming these difficulties, the first 
of which is the great output of our blast 
furnace. This, I take it, is best settled 
by a combination or co-operation of foun- 
dries taking metal from one furnace. A 
group of four or five moderately large 
foundries could easily consume the out- 
put of a furnace large enough to run 
economically, and might be arranged in a 
group, or they might be rather widely 
separated, and having only good ratiwey 
connections with the furnace. 

Cast iron as it comes from the blast 
furnace is considerably superheated and 
large ladles can therefore be kept for 
some time before it loses its fluidity. At 
many steel plants the furnaces are quite 
widely separated, and the iron is in some 
hauled several miles, reaching its 
destination in a perfectly fluid and satis- 
factory condition. A satisfactory system 
for distributing the metal and arranging 
its composition to suit the average needs 
of all the foundries would, of course, be 
necessary, but should not be very difficult 
to devise. 


cases 


Disposal of Excess Iron. 


The fact that the furnace sends to the 
foundries a uniform daily stipend of iron 
without regard to the condition of order 
hooks, is a more serious matter. Probably 
this could be best taken care of by put- 
ting the excess iron through the casting 
machine and selling it in the open market. 
A full discussion of this point would be 
commercial rather than technical, and 
hence beyond the province of this paper. 

The pouring of the iron at intervals 
through the 24 hours, corresponding to 
the tapping periods of the blast furnace, 
can be dodged if necessary or desirable 
by the use of a mixer such as is used in 
steel plants. This would act as a storage 
reservoir, holding several hundred tons of 
metal always in the molten condition. 
The heat is kept up by the periodical ad- 
dition of fresh superheated metal from 
the blast furnace, and by the burning of 
a small quantity of gas over the surface 
of the metal in the mixer; the quantity 
of gas required here being so small as to 
be almost negligible. Using this, the 


pouring periods of the foundry could be 
arranged without regard to the furnace, 
except that it would probably be neces- 
sary to pour more than once a day, and 
it is likely that two 8, 9 or 10-hour shifts 
would be found desirable. 


c 2 





Use of the Mixer. 


The use of the mixer also offers a 
means of correcting the non-uniformity of 
blast furnace metal, since a number of 
casts being mixed here have their com- 
position averaged up. Again, the use of 
the mixer is advantageous in that it im- 
proves the quality of the metal. The 
holding of the metal for a long time in 
the molten condition permits of the per- 
fect separation of slag and _ insoluble 
oxides. Also much sulphur is eliminated 
by oxidation at the surface of the metal, 
while if a small amount of ferro-man- 
ganese be added the sulphur is almost 
completely removed from the metal. The 
mixer would also afford an admirable 
opportunity to adjust the composition and 
improve the quality of the iron by the 
addition of appropriate foundry alloys, 
ferro-silicon, for example, to secure the 
desired softness and ferro-titanium to 
purify and strengthen the iron. The iron 
here being at a high temperature and re- 
maining for a long time in the molten 
condition there would be none of the usual 
troubles in securing thorough solution 
and perfect distribution of the alloy. In 
fact, the possibility of improving the 
quality of the metal in this way I would 
consider a very important advantage of 
the use of direct metal. 


Kish and its Elimination. 

The presence of kish in direct metal is 
the last and perhaps the most serious of 
the difficulties which we shall discuss. 
Insufficient data exist at present to war- 
rant any statement as to the best method 
for eliminating this substance, but there 
is no doubt but that it can be overcome. 
We know in the first place that kish does 
not appear except in high silicon iron. 
Direct metal being so much softer than 
cupola metal a high silicon iron would 
not usually be required. This would also 
reduce the fuel consumption of the blast 
furnace. Again, additions of preheated 
steel scrap to the metal in the mixer will 
reduce the carbon, do away with kish 
and also strengthen the metal. Finally, 
reasoning from theoretical grounds, it is 
quite probable that a soft iron free from 
kish could be obtained by the use of small 
quantities of aluminium. 


The Furnace Equipment. 
Before leaving the question of quality 
of metal the management of the blast fur- 
nace should be considered. The average 


furnace is run more for tonnage than for 
quality, but in this case it would pay to 
give greater attention to quality, or at 
least to uniformity of quality, and a great 
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improvement in this respect over the 
customary results could undoubtedly be 
realised. To accomplish this end a 
moderate sized furnace would be desirable 
as being more readily controlled. Rotary 
filling apparatus to prevent scaffolding 
would be essential, and a Gayley dry blast 
apparatus would greatly assist in the 
attainment of a uniform product. In 
passing it might be mentioned that by the 
use of gas engines a large excess of power 
could be obtained from the furnace, suffi- 
cient probably for the requirements of all 
the foundries depending upon it. 


Plant and Operation. 

To summarise, I would suggest the fol- 
lowing outline of plant and operation as 
best adapted for direct casting : - 

A small furnace, equipped and managed 
primarily for quality and uniformity of 
product, about 175 tons per day. 

Grouped about this furnace some four 
or five foundries with combined capacity 
of 175 to 200 tons per day. These foun- 
dries making a regular line of castings, 
preferably medium to heavy castings, and 
taking their iron and power from the 
blast furnace. 

The iron from the furnace to go first 
to the mixer, which acts as a storage 
reservoir and where its composition is 
adjusted to a standard by the addition of 
suitable ferro-alloys, the metal also being 
thus purified and strengthened. From 
the mixer the iron to be drawn off as 
needed and taken to the foundries to be 
poured into castings. 


Net Advantages. 

The net advantages of this operation 
would seem to be as follows : — 

Saving of something over a dollar per 
ton in cost of iron. 

Much better quality of 
strength of castings. 

Saving of iron ordinarily lost as cupola 
scrap. 

Free power from the blast furnace. 

While the chief and more insuperable 
disadvantages would seem to be:- 

Non-elasticity of output of foundries in 
accordance with market. 

Necessity of shutting down foundries or 
of melting pig during repairs of furnace. 

Difficulty in quickly changing character 
of metal as required by some classes of 
work. 

Possible presence of kish in some cases. 

In conclusion, I wish to invite frank 
criticism and comment on this paper, and 
in particular would like to learn if I have 
overlooked any important reasons why 
such a combination as I have outlined 
should not be decidedly successful. 


iron and 




















ENGINE COSTS.* 


By H. WerarHERALL. 


Tue subject of engine costs in detail 
has generally, in engineering accountancy 
circles, been considered rather a delicate 
subject to deal with. It is true, volumes 
and articles galore have been written on 
































Time Book. TURNER 
— —__—_—_,— i as 
- | raaa | 1296 | 923 | 1938 | 1290 | 1080 | 58 | fe | 
Pay | } | Wert} 7 
Ne. | pemp | A | pump | “ ‘ 
ake ee | | Ps i—|-} | } 
i = ae ji 
a |-] ron la | - } 
: Total 
= ts | wil ety fe i 8 * sf 
w sa s| jel 7 | . . i * ot | 3 
m™ -f | Of ‘ a} -| i} o] | 48 
e || fea ea te ee 
s | i 13 | a | I) } i 
bee | 7 || | | ey | ay | tm | j | 
SS | | 40] oat} aa | ae | 20 m | 4 | 
Boos H | Mw) me 12 | i | - i - \ 
| wei2 | 20 | spi | wzap| 76 | 1960 ; 
\tnd. 18 Nov.| {remo [se | | : 
+ r — a ee 
u \ 5 P | | | z | ' 9 
: | +s | 4% - } 1. | o4 Tee 
j | [ | | } | | 2 | ! 644 
w. ;2 | my ets | 71 fond be 
| | i ~t 
| vag ee j ll | | a} | *re oa 
. ' } -?7 |e ~ | | | } im aa 
} « f ||! 1) 4 }. | miSusleee 
m fie 6 fae | l- | et Ey ia eee 
hy 135 | 192) HS | 162 | 1h | | ' 
| Boeus “4S ft he | | ' j 
Fig. 1. 


the subject of costs, but I have often ex- 
pressed my surprise at the paucity of the 
knowledge given, or the few hints that I 
have been able to pick up and utilise. 
In saying this I am not unmindful of the 
fact that I have been with one firm nearly 
forty years, and that therefore my know- 
ledge and experience of various systems of 
costs may be limited. I propose to go 
down to the bed rock of costs, namely, 
the workmen’s time board or time sheet, 
and gradually work up to the finished 
article of engine costs. In most of our 
departments we still retain the time 
board. In our turbine department we 
have adopted the time sheet, so that we 
have had experience of both time 
boards and time sheets, but so far we 
have not adopted any of the card systems 
or time recorders except for the com- 
mercial office and drawing office, and 
foremen, whose incoming and outgoing 
are recorded by two of “Dey’s” time re- 
corders ; and whilst I am not prepared to 
condemn the time recorder for costing 
purposes, I cannot say that for a large 
concern with a number and variety of 
specialities, the time board or time sheet 
is very far behind the times. I am still 


_" Abstract of Paper read before the North-East 
C oast Association of Secretaries and printed in the 
“Journal ” of the Association. 
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a believer in books as distinguished from 
cards for a permanent record. I em- 
phasise a “permanent record.” You lose 
a card and perhaps you have lost one of 
the most important links in your chain. 
However, I am not here to run down 
cards; they have their uses, and, in fact, 
the most important members of my staff 
have boxes of cards and are encouraged 
to use them for making notes and records, 
and for this they are extremely useful, 
but for permanent records give me a 
book, 

And, after all, what is a book? It is 
simply a few thin cards or sheets of paper 
covered to keep them clean, and the cards 
or sheets fastened together so that they 
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do not get lost. I repeat. therefore,-that 
for permanent records give me a_ book. 
It would perhaps be better to roughly 
sketch the progress through the works of 
each order obtained for a set of engines. 
As soon as an order is obtained a number 
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is given to it; the estimating depart- 
ment writes up the sizes, ete., in a 


printed specification which is handed on 
tu the drawing office chief, who forthwith 
issues blue prints to the pattern shop for 
iron castings and brass castings. The 
pattern shop either alters old patterns or 
makes new ones, and these with a dupli- 
cate order are sent into the iron foundry 
and brass foundry, whilst the drawings for 
the forgings, smith’s work, copper pipes, 
machinery and fittings, go direct to their 
respective departments. All labour and 
materials are charged up to the number 
given, and then the labour in the various 
departments, except the brass foundry, 
iron foundry and forge, begins to find 
its way into the general office from the 
time board on the following principle: 
time board, time book; and for con- 
venience in journalising or abstracting we 
have separate time books for each shop or 
department, distinguished by alphabetical 
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sent weekly by money order or otherwise, 
For instance, as showing the variety and 
world-wide character of our speciality de- 


partment, we have had chargemen or 
squads of men in Australia, New Zealand, 
Germany, Belgium, Switzerland, Italy, 
Spain, and Portugal; and at home, at 
the present time, we have men working 


at London and Glasgow, Edinburgh, 
Dublin, Liverpool, Rochdale, Eastbourne, 
Hebburn, Carville, Spennymoor, Cargo 
Fleet, South Hants, Derwent Colliery, 
ete. As soon as a workman or chargeman 


is sent away his name is transferred from 
the department in which he has been 
working and entered in the outside con- 
tract book. Before starting this book, if 
a turbine man was sent away, his name 
remained in the turbine book; if a fitter, 
his name remained in the fitting shop 
book ; if an electrician, his name remained 
in the sundry or C and D book. Now, 
however, instead of having to think in 
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letters. For instance, A is the iron foun- 


dry; G, the brass foundry; both these de- 
partments are, however, in one book, as 
the brass foundry has only from twenty 


to thirty workmen, and the workmen 
are often under one chief foreman. B is 
the boiler shop, C and D contains all 
the small departments—it is a kind of 


sundry book; in it are pattern-makers, 
electricians, joiners, masons, general 
labourers, bonus men, draughtsmen, etc. 
E is the lathe shop and brass-finishers’ de- 
partment, F the fitting and erecting shops, 
H the blacksmiths and forge, and O the 
sheer legs department—the men engaged 
in putting engines and boilers on board. 

T is the turbine department, and as 
we have lately developed a large and 
varied outside staff in connection with 
our turbine, electrical, contraflo condenser, 
and cooling tower departments, and are 
sending workmen to all parts of the giobe, 
I have started a time book for outside 
contracts; this book contains the men 
working in other towns, whose money is 


which book is the Edinburgh 
Dublin gang, we know that all workmen 
at outside contracts are in the outside 
contract book. One timekeeper is respon- 
sible for all our time books and enters all 
time daily (see Fig. 1), 

The weekly pays are made up by youths 
who add up and calculate the value of the 
labour to each job for the journalist, and 
calculate the wages. For this purpose, 
when the fifty-three hours were first 
granted, I found that most of the wages 
calculators that were put upon the market 
were inadequate and unhandy, and there- 
fore I got out one of my own, which has 
received great praise and is largely used 
in other engineering offices as well as in 
our own (see Fig. 2). For convenience 
in making up the pay and abstracting 
the labour we have three sets of time 
books. For instance, one set of time 
books, from A to O, is used, say, the first 
week in the month for copying the time 
into; the second week they are used for 
making up the pay whilst the timekeeper 


gang, or the 

















is copying the time into the second set 
of books, and during the second and third 
weeks, whilst the time books are being 
used by the pay clerks and journalists 
and the labour transferred to the journals 
(see Fig, 3), and engine costs books, the 
timekeeper is using the third set of books, 
so that there is never any overlapping, 
and John Smith can never say that he 
cannot get on with his work because 
William Brown is using the time book. 
Apparently this looks as though our 
costs for labour are always three weeks 
behind. This, however, is not so, because 
it must be remembered that whilst it is 


DEPARTMENTAL 
DAY BOOKS 


for Materials of Own Manufacture. 


Invoice or Guard Book 


Time Book for Materials Purchased 


Y in Bates ‘ieee 


Labour Journal Invoices Abstract 


-ceieeeadl Cieiate =, 


ENGINE 


Cost Book. 








_ - ——_ 


Oost Ledger Debit. 





about a fortnight from Monday to the 
following Saturday week, it is only a week 
from Saturday to Saturday, and the last 
time board used on a Saturday is not 
copied into the time book until the Mon- 
day afternoon, and until that is accom- 
plished you cannot start to make up the 
pay for the previous week. We also keep 
a week in hand, and our total time day is 
on a Saturday. The system, however, is 
so complete and automatic, and works so 
well, that the rough cost of a marine 
engine is usually on the manager’s desk 
on the day of the trial trip. The finished 
cost can be on the manager’s desk within 
a week of the trial if necessary, but it is 
seldom necessary, and therefore, in the 
ordinary routine of waiting for invoices 
and entering up from day books, etc., 
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the finished cost is completed within three 
to four weeks after the trial trip. J 
have devoted considerable space to the 
labour part of the costs, because in the 
making up of pays, paying wages and 
abstracting the same, there is a good 
deal of general office routine necessary. 

I think perhaps here I may describe the 
method adopted for adding our * on-cost ” 
oi unskilled labour. Each department is 
dealt with separately. Take as an 
example the boiler shop; each week the 
total wages paid to skilled labour are, 
say, £400; for unskilled labour, £100, 
heing equal to 5s, in the £, of skilled 
labour; so that every job, whether for 
contract, jobbing work, or establishment 
charges, bears, in ‘addition to the direct 
cost of skilled labour, 5s. in the £ as the 
‘on-cost ” for unskilled labour. The fore- 
men are dealt with in the same way; 
say, £400 skilled labour foremen, £10, 
being equal to 6d. in the £ on skilled 
labour; every job passing through the 
boiler shop bears an “ on-cost”’ of 6d. in 
the £ for foremen’s salaries, During a 
holiday any unskilled labour goes direct 
to the job the men are working upon, the 
foremen’s salaries during a holiday being 
debited direct to establishment charges. 
Each shop is dealt with in the same way. 
Sundry unskilled labour, such as firemen, 
enginemen, storekeepers, bonus clerks, 
etc,, are charged direct to establishment 
charges and not to contracts; managers’ 
salaries, works managers’ salaries and 
clerks, etc., are, of course, also charged 
direct to establishment charges. Every 
month we get out the total works or 
establishment charges, and the total ex- 
pended upon wages, skilled labour, un- 
skilled labour, and foremen’s salaries, also 
the total expended upon invoices for goods 
purchased ; thus, say, for one month our 
total wages and salaries are £10,000; our 
total invoices, say, £20,000; total ex- 
penditure, £30,000. We then get out our 
establishment charges, repairs, upkeep of 
machinery, clerical and managers’ salaries, 
say, amounting to £3,000; thus our work- 
ing charges are 10 per cent. We have a 
diagram, and upon this diagram is shown 
monthly the total expenditure on labour 
and material and total expenditure on 
works or establishment charges. Thus 
every month the estimating department 
is in touch with the working and estab- 
lishment charges, and they add an average 
working charge accordingly when tender- 
ing before adding their anticipated profit, 
the latter being ruled by the state of the 
market. The leaves already referred to, 
taken from a time book and labour 
journal, give some idea as to the amount 
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of detailed clerical work in a large con- 
cern such as ours, with so many speciali- 
ties, and which we consider necessary to 
prevent leakage. 

The cost of a contraflo condenser or a 
set of pumps takes almost as much making 
up as a marine engine, In addition to 
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this we have a very complete system of 
keeping the costs of our factory or estab- 
lishment charges. We keep the cost of 
the upkeep and repairs to every machine 
and shop in the works; the consumption 
of gas, water, coals, etc., is ascertained 
and checked weekly by a system of com- 
parative columns, and all these are 
charged to establishment charges. In ad- 
dition to all this we have departmental 
cost books for ascertaining the cost per 
ton of iron castings and forgings, the 
cost per pound of making brass castings 
and copper pipes; these, however, I can- 
not describe within the limits of a paper 
on engine costs, although in ascertaining 
the cost of a set of engines they are im- 
portant and necessary factors, especially 
in a large firm such as ours, where we 
manufacture all our own castings and 
forgings and make our own copper pipes. 
Each of these departments—I mean brass 
foundry, iron foundry, forge and copper 
shop—is treated as a separate establish- 
ment, as though it belonged to another 
firm; rents, rates, taxes, insurances, gas, 
water, electric light, and electric power 
are apportioned to each as establishment 
charges, and when the cost per pound or 
per ton is ascertained a certain percentage 

















of profit is added and the engines debited 
with the cost of each article manufac- 
tured, just as though we had purchased 
from outside. The diagram here given 
shows the routine of labour and articles 
of our own manufacture and articles pur- 
chased. The credits being the invoice 
price of engines direct from invoice copy- 
ing book. 

We, however, are not concerned with 
the cost ledger, our enquiry ending with 
the cost book, Every week the value of 
the labour is entered into the engine cost 
book; every week the weight and price 
of articles of our own manufacture are 
entered direct from the day books into 
the engine cost book; every month the 
materials purchased are entered direct 
into the engine cost book from the in- 
voices abstract. We now come to the 
engine cost book itself. I have shown in 
the diagram how that labour and 
materials of our own manufacture and 
materials purchased are entered direct to 
the engine cost book. Take the question 
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of labour. When we started the one book 
for one engine system, we ascertained the 
period usually covered from the time the 
drawing office received the order to the 
date of the trial trip; we then made pro- 
vision in every cost book for so many 
weeks’ labour. In the same way we very 
carefully ascertained how many separate 
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pages in the books were devoted to iron 
sastings, brass castings, forgings, copper 
pipes, stores, invoices, etc., and then ap- 
portioned so many pages in each book to 
the various departments. For instance, 
to iron foundry so many pages are de- 
voted, so many pages to brass foundry, 
forgings, copper pipes, stores, and so on, 
and it is surprising how near were our 
calculations of the actual number of. pages 
required. We have only had one engine 
so large that it was found necessary to 
increase the number of pages allotted to 
it, and in addition to it being a large set 
of engines it was also a twin screw. In 
this case we sent the book back to the 
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printers, who took it to pieces and in- 
serted the extra pages necessary, 

The labour abstract clerk enters into 
each engine cost book all the labour. The 
day book clerk enters into it all brass 
castings, iron castings, forgings, smith 
work, stores, etc. When the steamer is 
about finished and. all the labour and 


materials are entered up, the engine cost 
clerk summarises,, compares, and finally 
finishes off and inks in. The most im- 
portant work is, however, the comparison 
or checking of labour and materials to 
see that all are properly charged, and to 
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guard against the mistakes that happen 
even in the best of regulated works and 
offices. Our system is such that mistakes 
are reduced to a minimum. Take the 
large weights of iron castings and forg- 
ings. We have a book in which is printed 
the names of all iron castings and forg- 
ings (see Fig. 4). Each page is devoted 
to a certain sized engine. Every week a 
youth enters from the iron foundry day 
book, forge day book, and brass foundry 
day book the weights of all rough cast- 
ings and forgings; thus a comparison or 
bird’s-eye view is made between every 
engine about the same size. Should 
there be any great discrepancy or varia- 
tion in the weights, attention is at once 
drawn to it before it is transferred to 
the engine cost book, and it is explained 
or corrected, 

The diagram of castings and forgings 
is taken from the engine weights book. 
It will be observed that there is very 
little variety in the weights, any doubt- 
ful weight having been enquired into and 
corrected within a week or a fortnight of 
its manufacture in the shop, this being 
a very important point. A foreman or 
works clerk may remember any altera- 
tion two or three weeks after, though it 
would be too much to expect him to re- 
member three or four months after. 

These books serve the purpose of being 
a continual check upon the works and 
are also of considerable assistance to the 
engine cost clerk, because, in addition to 
being a check upon the weights, they are 
a check against each department where 
the clerical work is frequently done by 
handy men, that is, better class labourers 
or failures in clerical life, and therefore 
these men are not so accurate as a 
trained clerk. The weights book is a 
most important factor in checking the 
accuracy of engine costs. It acts also as 
a healthy check against a department 
where piecework or tonnage is paid upon 
weights turned out. Then, so far as 
faulty castings or forgings are concerned, 
any casting or forging that turns out 
faulty during the process of manufacture 
and has to be replaced is not put through 
the books, and the iron foundry or forge 
suffers to that extent; but if the casting 
or forging turns out faulty after leaving 
the iron foundry or forge, from some 
cause over which the iron foundry or 
forge has no control, then the second 
casting or forging is put through the 
books and the department gets credit for 
making two castings or two forgings. 
But as an engine cannot fairly be debited 
with the cost of more than the castings 
or forgings that are actually put on 
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board, we raise a head in the cost ledger 
called “recast and reforge account,” and 
all such castings and forgings are debited 


to this head, At the end of the financial 
year that is analysed, and the total 
weight of iron castings charged to recast 
account is calculated at scrap price and 
debited against the iron foundry; the 
difference between the scrap price and 
the original sale price of the casting is 
debited to profit and loss account. The 
same is done with brass castings and forg- 
ings, each department being debited with 
the scrap value, the assumption being 
that all spoilt iron castings will find their 
way back to the iron foundry, brass cast- 


ings to brass foundry, and forgings to 
forge, etc, This is done as an act of 
justice to the department, and is also 


necessary because of the departmental 
cost books that we keep for each depart- 
ment. We also check our labour in the 
same way, devoting a page to each sized 
engine or group of engines, and enter- 
ing the value, not the hours, of work to 
every class of workman, as shown in 
Fig. 6. In addition to this, although it 
has nothing whatever to do with the costs 
of the engine, and is kept for manage- 
ment purposes only, we have a labour 
book into which is entered the hours 
worked on each marine engine contract 
(Fig. 5). 

Let now more carefully examine 
some of those checks against inaccuracy 
and increased costs in the works, We 
will take the labour first. Here are two 
pages out of the comparative costs of 
engines books (see Fig. 6), The names of 
the steamers are omitted, as are also the 
numbers and sizes of the engines. They 
would perhaps drive a ship, say, larger 
than the “Turbinia,” and not quite so 
large as the “ Mauretania,” say some- 
where in between those two. The figures, 
however, are actual figures taken from 
the costs of engines built at the Hartle- 
pool Engine Works. Each page of the 
book is devoted to engines of one size, or 
as near to one size as possible. For 
instance, one page is devoted to engines 
40 in., 60 in., and 100 in. by 60 in., an- 
other is devoted to engines 50 in., 70 in., 
110 in. by 65 in., and another 22 in., 
35 in., 59 in. by 39 in., and so on. In 
Fig. 6 two of the engines are practically 
from the same specification; the third 
differs slightly, though the difference is 
so small that we have assumed that all 
three engines are the same size, For 
whilst the h.p. and l.p. cylinders are an 
inch more in diameter, the stroke is an 
inch less, so that for all practical pur- 
poses of comparison they are near enough 
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in sizes to occupy the same page. By this 
system the slightest variation in costs 
is detected and any difference easily ex- 
plained. Anyone conversant with costs 
knows that in the case of three repeats, 
the first invariably costs more in labour 
than the second and third, the explana- 
tion being that the men always work 
slower at a new job, their tackle and gear 
requiring some slight alteration. They 
work more cautiously, lest they make a 
mistake, and in various little ways the 
cost of the first of three or six engines 
is invariably the highest in _ labour. 
Observe fitters and erectors in the first 
set of engines; the first is £217, the next 
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£211, and £190. In the next group it 
will be observed the cost is £253, £221, 
and £203. Experience over a great many 
years has taught that this gradual re- 
duction on repeat jobs must be expected. 
Take the next highest figure in the first 
group of engines, namely, lathesman £97, 
£88, £89; planers and slotters, £85, £84, 
£78. If these figures should not work 
out in this way we then find out for our 
overtime and night shift records, during 
the time these engines were building, the 
amount of overtime and night shift 
worked, and in this way we ascertain the 
causes for any abnormal cost of a repeat 


job. Take an engine built entirely on 
night shift or during overtime, if such 
were possible or necessary, the cost of 
such a job would increase 50 per cent. at 


least, because the men received 25 per 
cent, to 50 per cent. extra for working 














overtime and night shift, and Nature, 
which is a hard task-master, never allows 
the men to work as hard after 5 p.m. as 
before. Take an engine worked at con- 
tinuously day shift and night shift from 
start to finish; the cost of labour is in- 
creased by fully 30 per cent. at least, 
whereas little or no overtime always de- 
creases costs and increases profits. 

A word about pattern-makers here; in 
the case of this first group of engines the 
patterns have only been slightly altered, 
new numbers put on them, and pattern- 
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makers’ labour in the foundry, making 
sweeping up boards, ete, Practically all 
the three engines cost the same for pat- 
tern-making, but the next set of engines 
it will be observed, is £131, £38, and £34 
(see Fig. 6). In this case there were two 
new cylinder patterns made. Then take 
the draughtsmen ; in the case of the first 
three engines the drawings were only to 
be marked up; in the case of the second 
group new sets of drawings had to be got 
out for the two cylinders and connec- 
tions, thus the first set of engines in the 
second group cost £63 for draughtsmen, 
whilst in the next two sets the cost was 
only £3. It may be asked, is not this 


likely to mislead the estimating depart- 
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ment? Not at all. We always charge 
the cost of new patterns and new draw- 
ings to the first set of engines that use 
them—thus the estimating department 
when tendering for a_ repeat order 
deducts the cost of new patterns and 
allows £3 to £30 for marking up draw- 
ings, and £30 to £100 for  pattern- 
making, according to the size of the 
engines tendered for. 

‘Lhe question of labour on board can 
also be checked by this comparative 
system, though not so accurately, because 
nearly every ship has a_ differently 
arranged engine room. ‘Take the first 
group of three engines; the first engines 
were supplied to a ship built by A, the 
second and third engines for steamers 
built by B. In the latter case the second 
and third cost more because of differ- 
ently arranged engine rooms. Then also 
a factor that very seriously affects the 
on-board labour is the length of time be- 
tween the launching and trial trip dates, 
The boat is launched, brought to the 
sheer legs, returned to the shipbuilders, 
and is away on her trial trip in four to 
six weeks. This boat will cost consider- 
ably less in on-board labour than another 
boat, which, for reasons over which the 
engine builder has no control, may be 
kept floating about three or four months 
before trial. During this time men must 
be kept on board, and the longer a ship 
is kept afloat before trial the greater cer- 
tainty is there of the costs increasing. 

In the case of the plumbers’ time, that is 
affected by the weight of lead pipes fitted 
on board. In the first two cases the 
weight of lead pipes was 33 ewts., 
in the latter the weight was 39 ewts., 
and it will be observed that the plumbers’ 
time rises accordingly, the labour being 
£19, £18, £24. In the second group the 
figures are £21, £17, £17, whilst the 
weight of lead pipes was 40 ewts., 
34 ewts., and 35 ewts. 

Another example, as showing how 
effectual is the check by this comparative 
system. Take joiners; in the first group 
of engines the joiners’ labour is £19, £21, 
£23. Referring to wood used by joiners 

and we always make a distinction be- 
tween wood used by joiners and wood 
used by pattern-makers—the value of the 
wood used by joiners was £34, £38. £42, 
necessitating therefore more joiners’ 
labour. In the second group of engines 
the joiners’ labour is a decreasing quan- 
tity, being £27, £22, and £22, the value 
of the wood used being £36, £30, and 
£31. 

Then, again, take pattern-makers. 
First group of engines; Pattern-makers’ 
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labour, £34—wood used, £1; £35—wood 
used, £2; £37—wood used, £9. In the 


latter case an alteration was made to one 
of the patterns. Second group of 
engines: Pattern-makers’ labour, £131- 
wood used, £16; £38—wood used, £7; 
£34—wood used, £2. In this case two 
new cylinder patterns were made and 
charged, according to our practice, to the 
first engine that used them, 

Take brassfinishers, and we can easily 
compare here, because we have a brass- 
finishing shop where brass castings only 
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are finished. Brassfinishers’ labour ; 


First engine, £23; brass castings, £401; 
second engine, £18; brass castings, £374; 
third engine, £19; brass castings, £348. 
In the first engine a large spare liner was 
supplied. In the second and third engines 
it was found that there was a difference in 
the weight of the large liners of over 4 ewts. 
which, added to a slight reduction in the 
price per pound of brass castings, ac- 
counted for the difference in value of 
brass castings, whilst the labour would 
be very little affected. These are actual 
figures taken from our engine cost books, 
and again show how easy it is to check 
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of 


labour or 
material by the comparative cost system. 

Now let us look at some of the figures 
where it is not so easy to check by com- 


increased costs either 


paring labour and material. 
pipes : — 


Take copper 


Coppersmiths’ Copper 


labour. pipes. Weight. 
First engine ... £17 £66 11? cwts. 
Second ,, <a a 77 2 a 
Third _,, -_ 18 79 12 _ 
In this case copper pipes ought to have 
been about the same, but it will be per- 


ceived they increase by 17 per cent. as 
between the first and second engines. 
Two reasons may be assigned for this. 
In the first case the superintendent may 
have accepted a steel main steam pipe 
instead of copper, but the weight checks 
this, the weight in all three cases being 
about the same. Our next inquiry is as 
to the state of the market, and we find 
that whilst the first engine was building, 
copper tubes were 83d. per lb., but in the 
second and third cases 10d. per |b., or 17 
per cent. increase. 

Now let us take iron castings: First 
engine, £870; second engine, £931; 
third engine, £943. In the case of iron 
castings a heavier weight would affect the 
labour of certain departments, though 
not to such an extent as, say, in the 
manufacture of copper pipes or patterns, 
but in these cases the weight of iron cast- 
ings remained practically the same, being 
85% tons, 861 tons, and 86} tons, so that 
we must again look to an outside source. 
The most superficial knowledge of the 
markets, or the most cursory glance at 
our departmental cost books, showed the 
following : — 


Average cost Pig-iron 


Cost. per ton. Weight. Per ton. 

v e os. de Tons. s. d. 

First engine 870 10 2 9 853 “4 3 
Second ,, 931 1015 9 864 47 6 
Third 943 10 18 0* 864 50 Ot 


* Increase, 14 per cent. t Increase, 13 per cent. 


Therefore the rise in the pig-iron market 
was the explanation, so that again the 
almost scientific accuracy of the compara- 
tive system will be seen. 

| think we have pretty well exhausted 
our remarks on the engines; we will now 


take the boilers, We adopt the same 
methods of checks as in the case of 
engines,’ namely, devoting one page to 
several boilers the same size. In the 


case of the boilers, we ascertain from the 
drawing office the diameter, length, pres- 
sure, and heating surface. In the case 
of the labour, there is nothing calling for 
remark in any of the six boilers, except- 
ing in the case of the draughtsmen in 
the second group of boilers (see Fig. ,° 

The draughtsmen’s labour is £14, £5, 














and £2. An inquiry in the drawing office 
at once elicited the information that in 
the case of the first boiler an alteration 
in the design of the boilers necessitated 
a new set of drawings. In the first group 
of boilers our own masons and labourers 
covered them with boiler covering of our 
own manufacture, whilst the second and 
third boilers were covered with a special 
mixture supplied and put on by an out- 
side firm. This accounts for the masons 
and labourers costing £9 on the first 
boilers and nothing on the second and 
third, whilst in the case of the second 
group all three boilers were covered by 
our own men, the labour for which was 
£8, £9, and £7. In comparing the 
materials the differences are easily ac- 
counted for. Take the first item, iron 
castings; instead of our own firebars 
being supplied, they were patent firebars. 


which accounts for the castings being 
£113 in the first set of hoilers and £45 


in the other two sets. The difference in 
the stores is accounted for by the fact 


that in the first boiler is included the 
cost of our own boiler covering, The 
next difference is in the boiler plates, 


which is accounted for by an increase in 
the price of boiler plates. It will be ob- 
served the first group increases from 
£367 to £373 and £380, whilst the second 
increases from £481 to £520 and £532. 
Another difference is in the tubes and 
stays, which drop from £206 to £162 and 
£155, the explanation being that in the 
first case 65 per cent, was allowed off the 
list price, whilst in the other two 723 
per cent. and 733 per cent. were allowed. 
The next item calling for remark is the 
furnaces, which drop from £257 to £209, 
the explanation here being that in the 
two latter cases the furnaces were a little 
lighter and prices dropped £2 10s. per 
ton. 

It will have been observed that so far 
as the principal weights are concerned, 
namely, brass castings, iron castings, and 
forgings, these are checked every week, 
and therefore when the engine cost clerk 
takes up his duties, which is generally 
when the date of the trial trip is settled, 
he knows that in the three principal com- 
ponent parts of the engines the weights 
have been checked from week to week 
and any differences explained and marked 
in the weights book. So far as all 
other departments are concerned he can 
only check them after the costs of the 
engines are roughly made up; this is 
always done on or about the time of the 
trial and before he enters his final figures 
in the summary. The engine costs are 
made up showing the cost of labour in 
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the shops and on _ board, The boiler 
costs are made up in three sections; first, 
as soon as the boilers are tested in the 
shops (Fig. 8), as they are all done, under 
hydraulic pressure. Thus we get the 
cost of every boiler in the boiler shop 
before any fittings or mountings are on 
it; second, the boiler mountings, includ- 
ing brass valves, etc., thin plates, fun- 
nels, gratings, etc.; and, third, the on- 
board cost. 

The first thing that the cost clerk does 
when he tackles the cost of an engine is 
to see that every important part of an 
engine has been charged. This he does 
with the aid of another comparative 
book (Fig. 9), nothing being left to 
memory. In fact, all the books having 
been exhaustively compared, criticised, 
and amended, the clerical work proceeds 
aimost automatically, and with the ac- 
curacy and care of a trained cost clerk 
the making up of the cost of an engine is 
very much simplified by the comparative 
cost system. 


o— 
THE BRASS CASTING 
REGULATIONS. 


Conclusion of Inquiry. 

THe inquiry into the Home Office re- 
gulations concerning the disease affect- 
ing brass casters and the measures for 
mitigating it, which was held in December 
last at Birmingham, and afterwards at 
Glasgow. concluded last week in London. 
The Home Office was represented by Mr. 
Thornton Lawes, the Brass Masters’ Asso- 
ciation and Birmingham Chamber of 
Commerce by Mr. J. J. Parfitt, the 
National Society of Amalgamated Brass 
Workers and Metal Mechanics by Mr. 
W. J. Davis, and the Engineering Em- 
ployers’ Federation by Mr. A. M. Smith. 

Further evidence was given on behalf 
of the Engineering Employers’ Federation 
in opposition to the evidence given in 
Birmingham that the malady called 
“brass founders’ ague” prevailed, 
especially in the smaller shops, and te 
show that the regulations affecting the 
lavatory requirements were either too 
stringent or were unnecessary. The wit- 
nesses said they spoke for shops in which 
there was a very small percentage of 
yellow brass castings, and in which the 
proportion of zinc used as an alloy was 
also small. One witness stated that in 


his opinion zinc oxide was not a poisonous 
substance; it had been tested, and it had 
been found that a pound per week had 
heen administered to human beings with- 
out bad effect. 
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The Commissioner thought that a strong 
body of evidence was produced at Bir- 
mingham to show that the malady, what- 
ever it was called and however caused, 
did, in fact, exist, though in varying de- 
grees of seriousness according to the con- 
ditions of the particular shops. 

Mr. Parritt, in addressing the Com- 
missioner on the whole case, submitted 
that the extent of the malady was 
not so great as some of the Birmingham 
witnesses called by the Home Office had 
suggested, that therefore the draft regu- 
lations as they stood were much too 
stringent, and that the question of ven- 
tilation must be very carefully dealt with 
so as not to hamper or spoil strip casting 
or ammunition work, and impose an un- 
fair burden upon sand casters. He dis- 
cussed at length with the Commissioner a 
form of suggested amended regulations 
which he said would probably meet the 
fair requirements of the case, and turn 
out to be workable. 

Mr. Situ contended that the weight 
of castings made in the North was so 
different from those in Birmingham that 
his clients ought to be exempted very 
largely from the regulations, and he sug- 
gested various alterations with a view of 
making the draft regulations, if possible, 
more suitable to the work carried on by 
his clients. 

Mr. Davis said that he was only ob- 
jecting technically, and that he was really 
supporting the Home Office case, which 
showed that brasscasters’ ague did cer- 
tainly exist, and that further regulations 
were essential to deal with the question 
of ventilation of the casting shops, lava- 
tory requirements, and other matters. 

Mr. THornton Lawes, in replying for 
the Home Office, said that it was hoped 
that the regulations would be sufficiently 
elastic to cope with the real dangers of 
brass-casting work, and not press unfairly 
upon employers, and he submitted that 
the evidence had established a condition 
of things which required to be dealt 
with. 


Ir is reported that the Great Northern 
Railway Company of Ireland intend at an 
early date to transfer their locomotive 
works from Dundalk, County Louth, to 
Belfast. The directors of the Company 
have had the scheme under cons‘dera- 
tion for some time, one of the principal 
reasons which actuated them in their 


decision being the necessity for acquiring 
greater scope and facilities to meet the 
increasing demands of their service. 








ADDING CONTRACTION TO IRRE- 
GULARLY SHAPED PATTERNS, 


OnE of the most important factors in a 
pattern is to make the necessary pro- 
vision, so that the work when cast, will 
turn out perfectly “true” to size and 
shape. 

There is no question by which the ex- 


perience of a pattern-maker can_ better 
Y / 
4 4 
72>. i 


Fic. 1. 


be judged, than how he deals with this 
important subject. 

When we talk of contraction, one un- 
versed in the physical properties of cast 
iron, or its behaviour when cast under 
certain conditions, might be of opinion 
that the only question to be considered 
when making a pattern is to make it, say, 
L or ;4 of an inch per foot larger than the 
actual size of the casting, and the work 
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FIG. 2. 


when cast will turn out perfect to shape 
and size.. Foundrymen who have had ex- 
perience with work embracing irregular 
sections, such as in cast iron gutters, or 
work of a similar character, know that a 
great deal more has to be considered than 
merely the addition of this } or 5 of an 
inch per foot. 

Certain provisions have to be embodied 
in the patttern according to its shape and 














cross sectional area, to prevent the work 
becoming bent and otherwise out of form 
when cast. 

There is perhaps no branch of the foun- 
dry trade in which so much uncertainty 
exists as in determin‘'ng the amount of 
contract*on and the effect which it will 
have on certain forms of castings. This is 
a subject in which there is a splendid field 
open for scientific investigation. Ex- 
perience is practically the only method at 
present available, and although not a very 
satisfactory mode of procedure, it cer- 
tainly goes a long way in assisting to over- 
come the difficulty. 

There are few pattern-makers who have 
not at some time or other found difficulty 
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mould, both before and after the work 
is cast, and in other cases by certain 
treatment of the casting itself. make a 
wonderful effect on the work, and in many 
instances save the remaking of the pat- 


tern. This treatment is only possible, of 
course, after a trial casting has been 
made. It is not our intention at present 


to enter into the theoretical considera- 
tions which regulate the amount of con- 
traction which should be put on for the 
different classes of work, nor the various 
precautions which should be observed by 
the pattern-maker and moulder, but we 
wish only to take up one of the practical 
aspects of this important question, viz., 
the method by which contraction should be 
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with this question of contraction, and its 
application to the aforesaid forms of 
work. There are many points which 
must be considered in determining the 
actual amount of contraction to be al- 
lowed for, such as the chemical con- 
stituents of the iron, the thickness of the 
casting, and the conditions under which 
the work is cast. 

This question of contraction affects the 
moulder possibly as much as the pattern- 
maker, A great deal can be done by an 
intelligent moulder in assisting to over- 
come this difficulty, in so far, that if the 
work after being treated by the pattern- 
maker to the best of his ability, is found 
not to turn out “true’’ when cast, the 
moulder can by judicious ramming of the 





added to irregularly shaped patterns, and 
to make some observations thereon. In 
actual practice it often occurs that part 
of an old casting, or a rubbing taken 
therefrom, is passed to the pattern shop 
with the following instructions :—‘‘ The 
new castings required are to join exist- 
ing work, and must be similar in every 
respect to the sample, or the rubbing, as 
the case may be.” 

Where the work is of a plain descrip- 
tion there is no difficulty in carrying out 
the instructions, but when the work em- 
braces mouldings, such as in a cast iron 
cornice, or ornamental gutter, the oppo- 
site is the case. 

Work of this class requires special care 
as to how the necessary contraction is 
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added, in order that each feature of the 
new casting will line with, and be similar 
in every respect to those of the existing 
work. 

It is with this phase of the subject that 
we in the present article intend to deal. 











respectively. These are two of the most 
common forms to be met with by the pat- 
tern-maker, and may be taken as typical 
examples of the class of work requiring 
treatment in this manner. 

Let us first consider the case of the cast 











We shall endeavour to show the correct iron gutter, and assume that Fig. 1 re- 
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method by which the contraction should 
be added to these forms of work, so that 


each feature of the design shall, when 
cast, coincide with, and be in every 
respect similar to that in the original 
work. 


Figs. 1 and 2 show the sections of an 
ornamental gutter and cast iron cornice 


presents an outline taken from an old 
casting, or is an exact representation of 
the form for which the new castings are 
wanted, and to this we are asked to make 
a pattern. 

In order to accomplish this successfully, 
owing to the irregularities of the section, 
it is necessary before proceeding, to draw 














the work down to pattern size; that is, 
with the contraction added. 

It may be stated here that for this, and 
all other classes of work which are of a 
“channel” section in form, the most suit- 
able material with which to make the pat- 
tern is stucco, and when this is the 
material decided upon it is absolutely 
necessary that the work be drawn to pat- 
tern size, in order that the gauges for 
“running up” the work may be made 
therefrom. 

The following is the method to adopt : — 
Take the case of the gutter and mark a 
point A (see Fig. 3), at any convenient 
position, so that lines may be drawn 
radiating from it, and terminating at each 
of the important features in the design as 
shown. 

These act as construction lines on which 
the new outline, with the contraction 
added, will be built. Now measure each 
line separately, and add to it one or two 
contractions, as the case may be, and pro- 
duce each line by exactly this amount, and 
the ends of the extended lines will give 
the main points, which, if joined, as 
shown by dotted line (Fig. 3), will give 
the correct outline for the pattern. 

There are two methods of adding shrink 
to these construction lines :—(1) With the 
aid of a contraction rule; (2) by propor- 
tion. 

The first method is to measure each line 
with an ordinary rule and then measure 
the same length with a contraction rule, 
to one or two shrinks as the case may be; 
this will give the new outline. 

For example, if the distance between 
A and B (Fig. 3) was 9 in., and our pat- 
tern was to be made with two shrinks at 
the rate of quarter of an inch to a foot, 
the new point, B! (Fig. 3), would be 
93, in. distant from A. 

The same process being adopted with 
the other lines AC, AD, and so on, we 
get the points Cl, D!, ete. 

The second method, the one to which 
we wish specially to draw attention, is one 
which should be known by all foundry- 
men, and as its principles are based on 
scientific lines its accuracy cannot be dis- 
puted. 

The construction is shown in Fig. 4. 

If any size on the work under considera- 
tion does not exceed 12 in., draw the line 
AY, 12 in. long. We will assume the work 
is wanted with double shrink at the rate 
of a quarter of an inch to a foot. 

Now draw AX 12} in. long to any angle 
with AY. 

Now measure AB on Fig. 3, and mark 
a point B on the line AY, making the 
distance from A to B on Fig. 4 equal to 
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AB on Fig. 3, and so on, with the other 
sizes AC, AD, etc., until we have all the 
sizes transferred to the line AY. 

Now join YX, and from the points 
B, C, D, E, F, G, H, I, J, K, L, M, N, 
and O, draw lines parallel to YX till they 
meet the line AX, terminating at the 
points marked B! to Ol. 

The sizes now found on the line AX 
are all in proportion to those on the line 
AY, but each size has now two shrinks 
added; that is, AO! is equal to AO plus 
two shrinks, and similarly with the other 
sizes. 

Now these sizes are transferred to 
Fig. 3, as shown, and the line passing 
through them gives the form of the pat- 
tern (shown by dotted line) which, when 
twice cast will exactly coincide with the 
original outline shown in Fig. 1. 

The treatment for the cast iron cornice 
(Fig. 5) is worked on exactly similar lines 
to that explained in connection with the 


gutter. The construction jis shown in 
Fig. 6. 


The advantage of this method is, that it 
solves the difficulty of adding contraction 
to forms such as ogees, and parts of 
curves which have no fixed centre. The 
foregoing will be appreciated by pattern- 
makers who are engaged in foundries 
where a general trade is carried on, as in 
this class of trade, work embracing these 
irregular forms 1s to be met with from 
time to time. 

If the above system be adopted, whic! 
is based on that well-known law in mathe- 
matics, “Proportion,” this trouble about 
contraction, like all other troubles, when 
the means of overcoming them are known, 
will entirely disappear. 

Many examples applied in other direc- 
tions might be given showing the prin- 
ciples involved in the foregoing, but we 
are of opinion that those given will suffice 
to illustrate the main points to which we 
wish to draw attention. We leave the pat- 
tern-maker to apply these in the various 
directions as occasion arises. 


—_0 


Ix connection with the census of pro- 
duction, two meetings of the Advisory 
Committee for the Brass Trades have 
been held during the month at the offices 
of the Board of Trade. | Those present 
were :—-Mr. A. Wilson Fox, C.B. (pre- 
siding), Mr. R. H. Best, Mr. J. Howard 
Cartland, Mr. R. G. Evered, Mr. J. W. 
Madeley, Mr. George Sperryn, Mr. W. 
H. Tonks, Mr. H. Fountain, Mr. H.W. 
Macrosty, and Mr. G. C. L. Maunder 


(secretary). 
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CRANES FOR STEEL FOUNDRIES. 


Tue employment of travelling electric 
winches or cranes is found advantageous 
in many cases in steel works, and is 
worthy of consideration with regard to 
the charging of gas producers. A plant 
of this description, for raising coal from 
a storage pit to a high level hopper above 


LIFTING MAGNETS. 


WHEREVER pig-iron, metal plates, tubes, 
rails, beams, scrap, or heavy iron, and 
steel castings are to be handled, lifting 
magnets can be advantageously employed. 
The saving of time in adjusting hoisting 
tackle to the object to be raised is of itself 
oftentimes sufficient to justify the instal- 
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EvectTrRic COAL-HANDLING TRAVELLING CRANE AT THE OECKING STEEL WORKS, 
DUssELDORF. 


a set of producers, has been constructed 
for the Oecking Steel Works (Stahlwerk 


Oecking, A.G.), Diisseldorf, by Messrs. 
J. Pohlig, Limited, of Cologne, and _ is 


shown in Fig. 1. The coal is discharged 
from railway wagons into a storage pit, 
from which it is taken out by grabs. 
The pit has a sliding roof, to enable coal 
to be put in and taken out, whilst the 
dissemination of dust is avoided. The 
track for the travelling winch is attached 
to the structure of the generator house 
jn a suitable manner, 


lation of a lifting magnet, while in the 
case of pig-iron, plates, rails, and scrap, 
the practical advantages of lifting 
magnets are still more obvious, owing to 
the large number of pieces that can be 
handled at a single lift, and to the fact 
that the objects to be handled need not be 
piled beforehand. A further advantage of 
lifting magnets is found in the fact that 
metal too hot to be handled by men can 
be taken care of as easily as cold metal 
by the magnet. 

The design of a lifting magnet is varied 
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to suit the metal which it is required to 
handle. The construction of magnets for 
handling plates, or material of a similar 
nature, affording an opportunity to secure 
an intimate magnetic contact, is a com- 
paratively simple problem. Calculations 
as to the lifting capacity of such a magnet 
can be made with considerable accuracy 
as the total flux is easily figured. Magnets 
for handling billets, ete., laid in piles are, 
as a rule, operated in pairs, as such 
material usually comes in lengths up to 
30 ft. They are most conveniently 
handled by two magnets placed 8 ft. to 
20 ft. apart on a balancing bar to which 
the crane hook is attached. Magnets for 

















Fic, 1.—THE CUTLER HAMMER 
LIFTING MAGNET, 


handling pig-iron, scrap, etc., present con- 
siderable difficulty in design, as they are 
expected to handle a wide range of 
material, varying in form, in magnetic 
permeability, and often encountered in 
irregular piles. This increases the reluct- 
ance of the magnetic circuit, and, con- 
sequently, the total flux varies with each 
lift, This makes an accurate calculation 
of the flux almost impossible, and renders 
experience essential to the production of 
a thoroughly good lifting magnet. 

The most efficient magnet is usually 
considered the one which lifts, in pro- 
portion to its own weight, the greatest 
possible amount of material. The weight 
of the magnet itself must be considered 
as dead weight, and the aim of the manu- 


facturer is to construct a magnet that will 
combine the minimum of weight with the 
maximum of lifting capacity. Other 
things being equal, the larger the magnet 
the greater is its lifting capacity. While 
it is true that the weight of the magnet 
itself must be considered as dead weight, 
it may semetimes happen that the heavier 


magnet may actually be the more 
economical of the two. The material 
handled by lifting magnets is usually 
hoisted and then conveyed. The power 


required to hoist is directly proportional 
to the load on the crane hook, but this 





Fic. 2.—MAGNET LIFTING 32 PiGs— 
WEIGHT 2,080 LBs. 


does not hold true in regard to convey- 
ance, as the weight of the crane forms a 
large proportion of the total load to be 
moved. If a larger dead weight, by lift- 
ing more, enables the number of trips 
made by the crane to be reduced, a 
marked saving may be shown, both in 
time and current consumption. 

The Cutler-Hammer Clutch Company 
has recently placed on the market the 
electro-hoisting magnet, shown in Figs. 1 
to 8. This magnet contains features 
which, it is claimed, mark a distinct ad- 
vance in the industry, A severe test 
undergone by one of these magnets com- 
prised the unloading of a railway wagon 
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containing about 50 tons of sand-cast pigs 
in two hours and five minutes. A 52-in. 
magnet was used and the work was ac- 
complished by one man, the crane 
operator. The average lift of the magnet 


in this test was 739 lbs. In tests con- 
ducted with a similar magnet at the 
Donora Works of the Carnegie Steel 


Company, thirty-two sand-cast manganese 
pigs averaging 65 lbs. each were lifted 
from the ground by the magnet, a total 
lift of 2,080 lbs. Under fair average con- 


ditions, a 50-in. magnet should handle 
from 1,000 lbs, to 2,000 Ibs. of- material 
at a time, but this may fall to 500 Ibs. 
under adverse conditions, or rise to 


10,000 lbs., or even 20,000 lbs. 
tremely favourab'e conditions. 


under ex- 





Fic. 3.—MAGNET LIFTING A 
§,500-LB. SKULL. 


In the design of the Cutler-Hammer 
magnet the magnetic attraction of the 
inner pole has purposely been made 
stronger than that of the outer pole, the 
practical effect of this concentration of 
magnetic flux being that in handling pig- 
iron or similar material the various pieces 
constituting the load are released by the 
outer pole first, when the current is 
switched off, and are drawn toward the 
centre of the magnet by the superior 
attraction of the inner pole, thus en- 
abling the operator to deposit the load 
within an area scarcely exceeding in 


radius the diameter of the magnet itse‘f. 





The following data were obtained during 
the test of the 52-in. magnet previously 
mentioned : 


Total weight of pig-iron unloaded 109,350 Ibs. 
Weight of average lift . & ae. 739 Ibs. 
Number of trips required to unload wagon ... 139 
Length of time current wason magnet 75 minutes. 
Time current was off magnet ... 50 minutes. 
Total time i ome val ad . 125 minutes. 
Current required : 30am pres. 
Voltage i ‘ ioe - ; 220 


This gives a total power consumption 
of 8.25 kilowatt-hours, which, at a rate of 
lid. per kilowatt-hour, gives a total cost 
of current of less than 2s. for energising 

















Fic, 4.—10-1N. 75-LB. MAGNET, LIFTING 
GENERATOR WEIGHING 800 LBs. 


the magnet during the period required to 
unload 50 tons of pig-iron, 

This magnet possesses features which 
tend to give a high efficiency, due to good 
proportioning of the magnetic circuit, en- 
suring a deep penetration of the flux into 
the material to be lifted, and largely to 
the attention given to the important 
question of heat radiation. The frame of 
the magnet is corrugated, which increases 
the surface available for radiation and, at 
the same time, forms niches that pro- 
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tect from injury the heads of the through with the object to be lifted. This feature 
bolts which fasten the removable pole is — in the line drawings, Figs. 5, 


piece, discussed later, to the magnet 6, and 7 
frame. Heat radiation is further aided Pan feature worthy of mention is 
by casting the magnet frame with a the removable pole shoe bolted to the 
central aperture, through which air may under side of the magnet by through 
freely circulate, bolts. This part of the magnet is sub- 
A point worthy of notice in connection jected to the greatest wear, and in the 
with this magnet is the auxiliary pole present case may be easily renewed, re- 
piece. Lifting magnets of large size, de- ducing to a minimum the expense for re- 
signed for use with pig-iron, scrap, etc., pairs, 
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— Fic, 8.—INTERNAL CONSTRUCTION OF CUTLER- 
HAMMER LIFTING MAGNET. 


1.—Eye Bolt. 2.- Central flue permitting heat radiation 
through body of Magnet. 3.—Magnet Body. 4.—Cable. 
5.—Nominal Box. 6,—Coil. 7.—Inner Pole Shoe. 8. ie 
Shoe retaining screw. 9.—Coil Shield. 10.—Outer (removable) 
Pole Shoe. 11.—One of the through bolts fastening remov- 
able Pole Shoe to Magnet Body. 





concave faced magnet into one adapted to for material with more 


of the outer pole, eliminating the air gap implies, is bell-shaped. 












Fic. 5.—MAGNET FOR FIG. 6.—PIG-IRON MAGNET Fic. 7.—MAGNET FITTED 


LIFTING PIG-IRON. LIFTING A PLANE SurR- WITH AUXILIARY POLE 
FACE PIECE. PIECE FOR PLANE SUR- 
FACES. 
are made concave on the under side, be- Fig. 9 shows a lifting magnet recently 
cause this form is best adapted to hand- brought out by the Cleveland Armature 
ling large numbers of irregularly shaped Works, of Cleveland, and known as the 
pieces of metal at a small lift. When, * Inter-pole” lifting magnet. 
however, the load consists of one or two In order to meet all conditions of ser- 
large objects with plane surfaces, this vice, two types of these magnets have 
cavity becomes objectionable, as an air been designed and are being manufac- 
gap then intervenes between the inner tured; the “Inter-pole bell magnet,” to 
pole and the object lifted. The central be used for loose detachable material, as 
aperture in the magnet makes it possible scrap iron, turnings. borings, ete., and 
to convert it in a few moments from a the “ Inter-pole flat magnet,” to be used 
call % = 4 






or less flat sur- 


handling large masses of metal with faces and in larger pieces, as ingots, 
plane surfaces. This is accomplished by heavy castings, ete. 

inserting in the central aperture an Annexed is a cross-section of the bell 
auxiliary pole piece proportioned to ex- magnet, which consists of a heavy, an- 


tend the inner pole downward to the level _nealed steel casting, which, as the name 
Two magnet coils 
and ensuring intimate contact of both poles are used and are so placed in relation to 
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each other that they form a solenoid in 
two steps. These steps are separated by 
an iron ring termed the “ Inter-pole.” 
This arrangement forms an_ effective 
magnetic field, which acts with the 
greatest intensity toward the centre of 


the magnet. It is also altogether con- 
fined within the sphere of the bell. The 
solenoid action of the coils draws the 


material to be lifted well up into the bell 
and the outer shell of the casting extend- 
ing below the under face of the outside 
coil, together with a heavy shield of non- 
magnetic material bridging from pole to 
pole, protects the magnetic coils and in- 
creases the reluctance between the poles, 
thereby increasing the effective lifting 
power of the magnet. 

The fact that magnetism is confined en- 
tirely within the bell is of importance in 
handling small material,: since it enables 
the magnet to deposit its load within a 
narrow radius, Were the magnetism not 
confined in this manner, the material 
could be scattered over a large surface. 

These magnets are manufactured in 
several sizes, the largest of which is 52 in. 
diameter, weighing 4,900 lbs. This 
magnet consumes an average of 20 
amperes of current of 220 volts, and will 
lift from 1,000 to 1,350 lbs. of sand-cast 














Fic. 9.—SECTION OF “ INTER-POLE” 
BELL-SHAPED LIFTING MAGNET. 


pig, or about 1,200 lbs. of plate scrap. 
Its maximum capacity for one piece is 
15 tons, which, the maker states, is a 
performance unsurpassed by any other 
magnet. Both types of lifting magnets 
are manufactured for any voltage desired, 
and the cable connections are inter- 
changeable to make possible the use of 
either the bell or the flat magnet on the 
same crane installation. 

We append the results of a test of a 
4,900-lb. magnet in handling various 
materials. The magnet was wound for 
220 volts and 20 ampéres, During the 
test the voltage was irregular, most of the 
time being below 220. At the above 
voltage, the magnet required 4}  kilo- 
watts per hour to operate it :— 





Sand Cast Pig. 
Average length, 49 inches. 


Pounds. 
First lift ie aa s . 1,350 
Second lift ... * = mi 710 
Third lift... me 2 935 
Fourth lift .. a , Pm 900 
Fifth lift .. a oa oon 
Sixth lift .. ii a os 
Seventh lift... se is > ae 
Eighth lift ... ro 905 
Plate Serap. 
3 x 15 x 4:inches. 
First lift me pra a ~~ 
Second lift . om : ta 600 
Third lift’. _ ; at 425 
Fourth lift .. = “ a 55 
Fifth lift aa ad co * (a 
Sixth lift .. aa 1,150 


Turnings and Borings. 


First lift ane ae Lt) 
Second lift ... Ba) é a 675 
Third lift... om as oo an 
Fourth lift ... aie vee .. 630 
Fifth lift ... ee em was 575 
oO 
THE APPLICATION OF SCIENCE 


TO FOUNDRY WORK.* 


By Ropert BvcHaNnan. 


Tue founding of metals—that is, the 
formation of moulds made of refractory 
materials into which molten metal is 
poured—is not only a very ancient art, 
but it is of enormous importance to-day. 
The ancients made castings of gold, 
silver, and bronze, all metals having com- 
paratively low melting points. Their 
fuel and furnaces were inadequate to pro- 
duce temperatures sufficient to liquify 
the steel and wrought iron they made. 
These have been liquified within a very 
recent period of time. The making of 
wrought iron and steel, and the casting 
of articles of bronze, were antecedent to 
the making of articles of cast iron by 
many hundreds of years. Some things 
the ancient worker in bronze had in 
common with the modern worker in cast 
iron. These are sand, clay, and straw, 
symbols of instability in all ages, and his 
principal care was the provision of suit- 


able means of escape for still more 
unstable gases. 
Were it not that wonderful things 


cease to cause wonder if they often recur, 
one would not cease to wonder at the 
fact that molten metals of high tempera- 
ture and great fluidity may be confined 
within the well-defined limits of a mould 
through which gases pass freely. In cer- 
tain cases the permeability of the mould 
by gases has to be so easy, that if one 
cares to do so one may test the per- 
meability by applying one’s mouth to the 








* Abstract of Paper read before the Royal Society 
of Arts, February 12th, 1908. 














mould, causing the breath to penetrate it. 
This applies particularly to that part of 
a mould called a “core,” and is often 
used as a test; yet such a core will refuse 
the penetration of molten iron, It may 
be noted here that this matter of pene- 
trability of moulds by metals varies very 
considerably. I do not refer simply to 
tie distance a molten metal will penetrate 
into a crack in the mould, but rather 
into the apparently solid surface of the 
mould. Lead penetrates more than 
brass, and brass more than iron. This 
penetrability is not a question of tem- 
perature, as the lead has the lowest melt- 
ing point of the three and iron the 
highest. Probably the specific gravity of 
each metal has an effect upon penetra- 
bility of mould though objection may be 
made that specific gravity does not wholly 
supply the reason for greater or less pene- 
trability. 

Moulds for cast iron are of three 
kinds, if we exclude metal moulds for 
the production of chilled castings, and 
composite moulds partly metal and partly 
sand, in which are made castings hard 
in parts and soft in parts. Rolls for use 
in iron and steel rolling mills are examples 
of castings produced in composite moulds 
of iron and _ sand. The hard, close- 
grained body of the roll is produced by 
the chilling effect of the iron mould, that 
is, the rapid abstraction of the heat from 
the molten iron. The softer neck of the 
roll is obtained by the slower cooling due 
to the slower absorption of heat by the 
sand mould at that part. 

Excluding these, three kinds of moulds 
are used as stated. These are green- 
sand, dry-sand, and loam moulds. Clay 
is the material which in each of these 
forms the “bond,” and the permissible 
quantity of clay is greatest in loam 
moulds and least in green-sand moulds. 

Cores are mostly made from mixtures 
of sand and clay-water, but they are also 
made from mixtures of sand and resin, 
sand and dextrine, or “gum,” sand and 
linseed oil, sand and flour, sand and 
molasses, or treacle; but the last three 
mixtures named are not much used in 
Great Britain. 

The sand used with these latter sub- 
stances as a bonding material is usually 
“sharp” sand—that is, sand practically 
free from clay, and thus has no cohesion 
of its own. Sand from the foundry floor, 
or burnt sand, or a mixture of these, is 
also used for this purpose. The advan- 
tages of using mixtures of this kind are 
as follows:—The cores are very hard 
when dried, and stand handling without 
chipping; they leave a good skin on the 
casting where the metal touches the core ; 
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they facilitate the easy fettling or dress- 
ing of castings containing them. Owing 
to the bonding material being driven off 
in the form of gas by the heat of the 
metal run into the mould, only the non- 
cohesive sand remains, and that is re- 
moved with very little trouble. In short, 
with these mixtures cohesion lasts as long 
as required, and ceases a short time after 
the metal surrounds the core, when 
cohesion is neither necessary nor de- 
sirable. 

Green-sand moulds are so called because 
they are cast “green,” that is, they are 
not dried previous to being cast. Dry- 
sand moulds are made from mixtures of 
sand which contain more clay than in the 
case of green sand moulds, and a freer 
use of water is permissible without risk 
of defective castings, seeing the moisture 
is all evaporated by drying the mould in 
an oven. Thus during casting provision 
has not to be.made for the passage 
through the mould of steam and water 
vapour, as is necessary with green-sand 
moulds. Dry-sand moulds are more costly 
than green-sand, and are used when large 
quantities of metal have to be run into 
the mould, and exact contour of casting 
and conformity to the form of the model 
are necessary, This exactness is possible 
owing to the mould being made hard and 
perfectly rigid as a result of the drying. 
Foundrymen often confound — hardness 
with impermeability to the passage of 
gases through the mould. There is no 
necessary connection between hardness 
and impermeability by gases, and dry- 
sand and loam moulds are examples of 
hardness and permeability. In green- 
sand moulds, hardness and defective per- 
meability by gases go together, as the 
mould has not only to allow free passage 
to the carbon monoxide generated by the 
heat of the molten iron, but has also to 
allow free passage for large volumes of 
steam and water vapour. 

Loam moulds are employed when it is 
desired to obtain the desired casting with 
a minimum of cost for pattern-making. 
The materials for the mould consist prin- 
cipally of soft red bricks, with loam, a 
mixture of sharp sand and clay, as the 
binding material. ‘The loam is used of a 
similar consistency to that of the mortar 
used by a builder, and soft bricks are 
used in preference to hard, as they ab- 
sorb moisture more readily, and thus 
admit of faster work being done. The 
loam also adheres better to soft bricks. 
As the clay in combination with the sand 
has lowered the fusion point of the mix- 
ture, care has to be olan that the iron 
does not form a silicate by fusing the 
mixture of sand and clay at all points of 
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contact. Fusion of the sand is prevented 
by interposing betwixt the metal and the 
sand a coating of carbon. Carbon is ab- 
solutely infusible, In the case of green- 
sand moulds, a quantity of coal dust made 
from bituminous coal is mixed with the 
sand. The hydrocarbons generated by 
the heat of the metal are absorbed by 
the surface of the casting, and give it the 
beautiful blue or greyish-blue colour de- 
sired in castings of best finish. With the 
South Staffordshire moulding sand _ this 
effect can be obtained without the surface 
coating of carbon and by means of the 
coal-dust alone mixed in the sand, This 
shows that South Staffordshire moulding 
sand has a high fusing point. I experi- 
mented with the object of ascertaining 
what it was gave castings their particular 
colour of skin, and proved that the hydro- 
carbons from bituminous coal-dust gave 
the results desired in green-sand castings. 
I prepared two high-polished pieces of 
iron, and placed each on the top of a 
small clay crucible, and placed each small 
crucible in a larger crucible, luting on the 
lid of the large crucible. In one small 
crucible was bituminous coal-dust, in the 
other anthracite coal-dust. The pieces of 
iron were not in contact with the coal-dust. 
The crucibles were fired in a muffle for 
12 hours, with the result that the piecé 
of iron over the anthracite showed no 
change; the other piece of iron showed 
the desired colour characteristics. 

The carbon used to face the surface of 
green-sand moulds is wood charcoal made 
from one of the heavier woods, such as 
the oak. In dry-sand and loam moulds 
no coal-dust is used, and as the moulds 
are subjected to drying at a high tem- 
perature, the use of charcoal for the sur- 
face is not permissible. The carbon used 
for these is that obtained from gas re- 
torts, ofttimes with an admixture of 
plumbago or “ black-lead.”’ 

Moulding Sands.* 
South- 





Mansfield. Erith. Staffordshire. 
Per cent. Percent. Per cent. 
Silica 94.02 87.86 93.40 
Alumina 3.73 5.04 4.06 
Oxide of iron 2.07 4.28 2.14 
Lime is oe - 0,30 — 
Loss on ignition _ 2.41 
99.82 99.89 99.60 
Clayey matter remov- 
able by washing 4.70 _ 4.90 


* Buchanan, “ Engineering Magazine,” Feb., 1203. 
Coal-Dust for Moulds. 
Sample dried at 100° C, 

Per cent. 


Sulphur 0.973 
Ash oon aop 10.470 
Hydrocarbons 33.760 
Fixed carbon 54.797 

100.000 


Moisture as received 6.05 per cent. 
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Melting the Iron. 

A few foundries engaged in the produc- 
tion of special castings, such as rolls for 
rolling mills, use the reverberatory or “ air 
furnace,” but probably over 99 per cent. 
of the castings produced in this country 
are cast from iron melted in the cupola 
furnace. In the “air furnace” only one 
quality of iron may be melted at one 
time, but with the cupola one may melt 
three or four qualities during an after- 
noon, In its simplest form, as seen in 
many foundries to-day, the cupola is al- 
most exactly the same furnace, so far as 
general arrangements are concerned, as 
that in which cast iron was first produced 
or at least noticed historically about the 
beginning of the fifteenth century. At 
that time charcoal was the fuel employed. 
Now coke is invariably used, the coking 
of coal being first publicly accomplished 
ahout the year 1768 by Abraham Darby, 
of Coalbrookdale. There is, however, 
reason to believe that the coking of coal 
and the successful smelting of iron with 
it was accomplished by Dudley about the 
year 1621, but being used as a “ secret” 
process, the secret died with him. 

The cupola in its simplest form is a 
vertical cylinder lined with fire-bricks, 
has two or more openings for the entrance 
of the blast, an opening near the top 
through which the iron, coke, and lime- 
stone are charged, and a small hole about 
1 in. in diameter at the bottom through 
which the molten iron is run, The ease 
with which a competent cupola-man draws 
off any required quantity of molten iron 
is remarkable. He can measure out 
molten iron with as great facility as a 
milkman measures out milk. 

If one examines the interior of a cupola 
in which iron has been melted a region 


of greatest wear will be observed. This 
is known as the “melting zone,” and 
begins about 12 in. above the tuyeres 


where the blast enters, extends vertically 
for about 24 in., and there terminates 
abruptly. This is the region of highest 
temperature, and it is at the top of the 
melting zone that the iron changes the 
solid for the fluid condition and trickles 
through the coke forming the bed to the 
hearth of the cupola. In a rapidly melt- 
ing cupola the molten iron falls just as 
if it were so much rain. When charging 
the cupola preparatory to melting, a bed 
of coke, extending a foot or so above the 
top of the melting zone, is put in and 
kindled. Then a layer of iron is put on 
the bed, then another layer of coke with 
some limestone added, to flux the ash of 
the coke and sand adhering to the pig- 
iron. On this is laid another layer of 
iron, and so on until the cupola is full 

















up to the charging door. Melted iron 
first appears eight or nine minutes after 
the blast is put on. A regular, steady 
blast is very important, as it has been 
observed that blast of varying pressure 
has a marked effect upon the quality of 
the iron. High pressure of blast makes 
the iron harder, and low pressure makes 
it softer, so that if the iron is mixed to 
give a certain definite hardness, this may 
be nullified by a variable blast pressure. 


Mixtures of Iron for the Cupola. 

The mixing of iron on scientific prin- 
ciples is of very recent origin, but is 
being practised more and more by pro- 
gressive, because better educated, foun- 
drymen. Unfortunately, there exists in 
this, as in other countries, a large num- 
ber of men in charge of foundries who, 
however skilled they may be in _ the 
ordinary routine work of a foundry, have 
not had the training, nor have they the 
knowledge, of how to apply chemical and 
metallurgical principles. This, for them, 
unfortunate position puts them into end- 
less difficulties if they have to leave the 
beaten track of “use and wont.” Where 
special strength or hardness or softness 
is required, they have to depend on 
brands of iron which in the course of 
years have obtained a reputation for the 
particular quality desired. They are not 
aware that the particular qualities of an 
iron depend upon its chemical constitu- 
tion, and that no make of pig-iron is 
always of the same quality. Indeed, some 
pig-irons which have the same brand as 
they had 20 years ago are now made from 
quite different ores, Hematite iron, 
usually considered by foundrymen as the 
purest iron they can use, is often worse 
than ordinary pig-iron in respect of sul- 
phur. These have been rejected by steel 
makers on that very account, and are 
passed on to the ironfounder of a larger 
faith in continuity of quality. 

Such things would not be possible were 
iron foundries generally run on strictly 
scientific lines, as are all steel works and 
most blast furnaces. The blast furnace- 
men themselves buy iron ores and coke, 
subject to suitable analyses, but most of 
them have a marked disinclination to sell 
their iron to analysis. They prefer seli- 
ing their iron by the well-known system 
of numbers—1, 2, 3, and so on—but no 
one has yet defined what any one of these 
numbers is meant to convey. In_ the 
whole domain of metals there is nothing 
so unscientific as this system of selling 
and buying pig-iron by numbers. The 
blast furnacemen have objected that, did 
they sell to analysis, most foundrymen 
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would not know how to use the iron when 
they got it. That is perfectly true of 
many foundrymen at the present time, 
but were they confronted with the diffi- 
culty, of which unfortunately there is no 
immediate probability, they would per- 
force have to study the metallurgy of 
cast iron with the greatest possible result- 
ing benefit to themselves, and to the in- 
dustry in which they are engaged. At 
the present time, only the very large 
firms, whose volume of business must be 
secured, are enabled to buy to an analysis, 
Once these firms have used analysis in the 
purchase and use of their foundry 
materials, nothing would induce them to 
revert to old methods of purchase and 
of use which are haphazard in the ex- 
treme. In a_ word, foundries using 
scientific methods of work find that they 
pay handsomely. 

Before a foundryman can use scientific 
methods in his work, it is obvious that he 
must have some training in, at least, ele- 
mentary chemistry and metallurgy, I 
have heard a very successful teacher of 
metallurgy say recently, that the number 
of foundrymen attending the classes had 
increased largely within the last two 
years. This is a most encouraging fact 
for those interested in the advance of 
the industry. 

When one begins to apply scientific 
principles to the mixing of iron in the 
cupola, a profound knowledge of the 
metallurgy of cast iron is not necessary. 
A knowledge of the principles governing 
combustion, the function of fluxes, such 
as limestone, to form suitable slags, and 
the influence of the various constituents 
of cast iron so far as they affect the 
general body, will do for a beginning. I 
have heard it said that a certain noted 
metallurgist, after making over three 
thousand tests with iron containing vary- 
ing proportions of carbon, stated that 
he did not know anything about the in- 
fluence of carbon on iron. 

In the case of cast iron we have not 
only carbon to consider, but also silicon, 
phosphorus, sulphur » and manganese. 
These may naturally be thought to com- 
plicate and render more difficult the study 
of this metal. Each of the elements 
named may be helpful to the founder 
under one set of conditions and hurtful 
under other conditions, The ironfounder, 
using scientific principles, uses only those 
which serve his purpose. Before he can 
do so he must understand what they are 
going to do for him, favourably or ad- 
versely, when he has in view the produc- 
tion of a particular quality of iron. By 
doing so, he puts aside all questions of 
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brands and numbers of pig-irons, and 
forms his new compound in exactly the 
same way as the chemist does his. Each 
deals with elementary substances which 
combine in certain definite proportions. 
Beyond this, however, the ironfounder 
has to consider the changes which take 
place when melting the iron, and also the 
influence which size of casting has upon 
the ultimate product. owing to fast or 
slow cooling. 

Having dealt at some length with the 
constituents of cast iron and the particu- 
lar influence which each exerts upon the 
general body, the author proceeded :— 
We now proceed to ascertain to what de- 
gree they are affected during the melting 
of the iron. This necessary to be 
known before we can predict what the 
constitution of the iron in the casting 
will be. To be able to predict what the 
constitution of the casting will be, and 
he able to make one’s predictions come 
true, are only possible when using scien- 
tific methods in mixing the iron. 

When melting iron in the cupola, the 
constituents are altered as follows, each 
time the iron is melted, the sulphur in 
the coke being taken as 0.70 per cent. : 


Is 


Per cent. 


Sulphur gains 0.038 
Manganese loses 0.100 
Silicon pe loses 0.250 
Phosphorus ... unchanged. 
Knowing the analysis of the various 


irons which it is proposed to use in the 
mixture, adding together each constituent, 
and adding or subtracting each gain or 
loss made during melting, one gets 
wonderfully accurate results, The follow- 
ing mixture for light castings, which will 
also be strong and soft, shows the method 
used : 
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for use in emergencies, or to obtain very 
special mixtures of metals. Thermit is a 
mixture of an oxide of iron-nickel-titanium 
or other metal, with aluminium in a 
finely-divided condition. Once combus- 
tion begins, an exceedingly high tempera- 
ture is obtained without other heat than 
that obtained from the oxidation of the 
aluminium. The aluminium obtains the 
oxygen from the metallic oxide with which 
it is intermixed, and sets free the metal. 
The aluminium having become oxidised 
goes into the slag and floats on the top 
of the pure metal which has been pro- 
duced. The Thermit process, however, 
can only have a limited use in iron foun- 
dries. If from any cause a large ladle 
of iron has been allowed to get “dull,” 
that is, has cooled sufficiently to be in a 
sluggishly fluid condition, then Thermit 
will be advantageous for the recovery of 
the necessary fluidity. Or if one desires 
to obtain special alloys of iron and nickel, 
or iron with definite percentages of 
titanium, or other rarer metals, the Ther- 
mit process readily provides the means to 
do so. 

A method of making castings in per- 
manent iron moulds without chilling the 
iron has recently been introduced by Dr. 
Charles Szekely. The chilling is_pre- 
vented by coating the iron mould with a 


compound of which steatite or French 
chalk is one of the components. The 
base of the mould is a fixture; two 


sides are put into and held in position 
by adjustable screws. The front and back 
sections are held in position by adjustable 
studs in the hinged top of the mould. 
All the meeting surfaces are planed, and 
vent holes through the iron mould are 
provided wherever cores require exits for 
the gases generated when the iron is run 
into the mould. As is the case with all 
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B.F M. No. 3 2 2 753 1.260 2.520 0.050 | 0.100 0.600 1.200 
Denby No. 3 1 3.03% is 1.549 1.*49 0.019 | 0.019 | 0.337 0.337 
Serap ... eve 3 2.500 7.500 1.200 | 3.600 0.080 | 0.270 0.: 00 0.900 
10 10 28.697 10 | 10.429 =10 | 0519 | +10 | 4.197 
2 869 1 042 0.054 | : 0419 a 
deduct 250 | add 0.38 | deduct 100 
2.619 | .092 | 319 


The figures 10 used in division are, 
the cupola. 

Analysi« of the castings,- 
manganese 0.319 per cent. 


Thermit, Limited, have put into the 
hands of ironfounders various compounds 


of course, the number of ewts. 





in a charge of iron which goes into 


Silicon 2.619 per cent.; phosphorus 1.042 per cent. ; sulphur 0.092 per cent. ; 





moulds where there is to be direct contact 
of solid and liquid iron, the iron mould 

























gets a preliminary heating. This is really 
making certain that no moisture is pre- 
sent on the surface of the mould. To 
bring liquid iron into contact with damp 


cast iron, or vice-versd, one might as 
salely play with gunpowder. The 
moisture which has condensed on a cold 


iron mould is instantaneously converted 
into the molten 


steam by iron, and an 
explosion results. I have been present 
when three tons of molten iron were ex- 


ploded into the air by a similar cause. 
The Szekely process of casting requires 
to be carried on in foundries where melt- 
ing is continuous throughout the day. 
It may he noted that it is quite possible 
to work ordinary chill moulds so rapidly, 
that is, fill them with molten iron in such 
rapid succession, that the iron mould 
hegins to give off gases at a temperature 


under that of a dull red heat. This 
results in the castings being spongy, 
though they were solid when the iron 


mould was at a lower temperature. 

The recording pyrometer is now being 
used in some foundries engaged in the 
production of malleable castings. It is 
used in the annealing ovens for the pur- 
pose, not only of recording the tempera- 
tures employed, but also to act as a 
tell-tale as to whether the firing is 
regular or not. The annealing of malle- 
able castings is still very largely empiric, 
and not much advanced in knowledge or 
practice during the hundred years which 
have elapsed since Lucas patented the 
process. This result is almost wholly 
due to the “closeness” with which each 
malleable founder keeps the details of his 
operations. The silence which accom- 
panies the manufacture of malleable cast- 
ings would almost persuade one that the 
methods are secret, whereas the principles 
are well known. It is no secret that in 
no branch of the iron trade is systematised 
scientific study and experiment more 
necessary. At present the exponents of 
the art of malleable casting prefer to re- 
main dumb, and they must therefore be 
left to welter in a chaos out of which only 
the scientist can bring order. 

This paper would be of inordinate 
length were I to treat of the use in the 
foundry of the microscope and of metal- 
lography as important adjuncts to 
analysis, whereby one can watch day by 
day whether the proper structure of the 
metal is being obtained, but time does 
not permit. I am glad to bear testimony 
to the fact that scientific methods are 
being more and more adopted in the 
foundries of this country. and more and 


more foundrymen are to be found in the 
technical 


metallurgical classes of our 
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schools. These two facts, conjoined with 
the further fact that we have the happi- 
ness in this country to possess the most 
able practical foundry workers to be 
found on the face of the globe, make one 
look to the future of this great industry, 
not only with hope but with confidence. 


Discussion. 
Dr. SzeEKELY gave some further in- 
formation about his process, and _ illus- 


trated its working by means of one of the 
moulds described in the paper. He also 
exhibited a casting made by it. 

Mer. S. B. Gostin thought many of the 
facts the author had mentioned would be 
of very great service to all who were in- 
terested in the daily occupation of found- 
ing. His remarks, however, had been 
confined solely to the use of iron, nothing 
being said of copper, tin, or zinc. As the 
author pointed out, the founder of the 
present day in this and other countries 
was not much better off than in olden 
times, because he had to deal with men 
who, although they might be steady and 
skilful at the cupola, were entirely devoid 
of any knowledge of the chemistry of 
metals, or the reasons why when metals 
were melted and put into moulds, they 
frequently produced unsatisfactory cast- 


ings. It was most encouraging to hear, 
however, that so many young men, he 
supposed in the Midland Counties 


especially, were studying the chemistry 
and the specific character of the metals 
with which they had to deal. He had 
experienced difficulties the author had 
mentioned as arising from the classifica- 
tion of iron by numbers 1, 2, and 3. When 
an application was made to the iron 
master to give an analysis of the iron, 
he put the founder off with the evasive 
answer that he did not know anything 
about it. When he had complained of 
the No. 3 Carron iron, he had been told 
to try No. 1, which was satisfactory for 
one or two pourings, and then was as 
bad as No. 3. Exactly the same remark 
applied to other Scotch irons, and Staf- 
fordshire and Derby products. As the 
author had stated, one of the secrets of 
success in casting iron was that there 
should be sufficient silicon in the iron, as 
the French discovered years ago. He 
was sorry the author did not refer more 
to the question of fluxes, America being 
in that respect far in advance of this 
country, Germany, or France. At the 
present time he obtained his fluxes from 
the United States. 

Mr. R. H. Reap said that unfortunately 
foundrymen in London’ could not 
systematise their work in the way one 
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might think it could be done from the 
author’s remarks. The author had given 
the characteristics of different qualities of 
iron, such as good, bad, hard, and soft, 
but a special quality was needed for each 
casting required. It was impossible to 
generalise in London. There was no pipe 
foundry in London where nothing but 
pipes were made, and _ unfortunately 
foundries had to meet the requirements 
of all classes of customers. For instance, 
he had noticed that afternoon that in his 
own foundry there were such different 
articles as a steam cylinder, a builder’s 
column, some ornamental railings, and 
some brake blocks for motor cars. It 
was impossible to have different kinds of 
pig-iron for such a variety of work, and 
the system his firm had adopted was to 
use the very best pig-iron even for cast- 
ings which did not require such a high 
quality. Nine out of ten customers 
wanted the iron soft, and by using a pig 
which insured that requirement com- 
plaints were generally avoided. He used 
the best Scotch pig, and with the par- 
ticular brand he was now using he had 
not received a complaint in four or five 
years. The character of the casting was 
determined also not only by the pig but 
by the scrap that was used. In the Mid- 
lands, four parts of pig to one part of 
scrap were generally used, but in London 
the proportions were practically reversed. 

The micro-photographs the author had 
shown no doubt gave the true determina- 
tion of the structure of the iron, but he 
did not think the method altogether did 
away with the old-fashioned method of 
helieving one’s own eyes. By breaking 
the iron it was possible to tell whether 
it was hard or soft, whatever number it 
was called. Naturally it was necessary 
to use soft scrap as well as soft pig if a 
soft casting was required, but for such 
articles as fire cheeks and fire bottoms for 
big cooking ranges, which, owing to the 
fierce fires, burnt through very quickly, 
it was necessary to use the very commonest 
class of iron which had been burnt before, 
pig being useless for the purpose. 

Mr. Hvueu Srannvs said the author had 
referred to a difficulty connected with the 
escape pipe. which he noticed was not at 
the highest point of the receptacle. He 
suggested that if the receptacle had been 
domed, and the escape pipe had been at 
the top of the dome, there would be more 
chance for the heated gases to escape. 
The paper he thought could be summed 
up in the phrase that it was necessary to 
analyse the iron and keep an eye on the 
cooling. As he was born in Sheffield, and 
had the honour of sitting under Henry 


Sorby, one of the most clear-headed men 
who had ever honoured the British nation, 
he had been intensely interested in the 
series of slides shown. Large cutlery 
works in Sheffield kept their own analyst 
because, as the chief partner of Thomas 
Turner & Company had said to him, they 
liked to know what went into their knives. 
It was the application of science to the 
alloying of the metal which had made the 
name of Turner in the cutlery world. He 
thought it might be worth the while of 
some public chemist in London to conduct 
similar analyses of metals. Architects at 
present simply analysed iron by breaking 
it, treating it with acid, and looking at it 
with a lens; but it would be possible to 
find out much more clearly what was in 
the metal by means of a thorough analy- 
tical test, such as was made by Kircaldy. 
Personally, he had had more to do with 
the application of art to metal work, but 
that did not preclude the application of 
science to the same subject; and he 
thought the paper would materially con- 
duce to that application. 

Mr. F. W. Harsorp said he had been 
particularly struck by the author’s state- 
ment that, by the aid of the microscope, 
he was practically able to control his iron. 
The microscope had been used similarly in 
regard to steel, but it had not arrived at 
the same state of perfection. In 99 cases 
out of 100 the problem of a foundryman 
consisted in finding a method of main- 
taining a soft iron, and that could be 
done by regulating the percentage of 
silicon in the iron. In most foundries, 
at all events in the Midlands and the 
North, it was the practice to use glazed 
pig-iron, or high silicon pig-iron, and when 
the brands and the scrap were stronger 
than usual, to add a larger amount of 
glazed iron, thus maintaining in the 
finished product a regular iron containing 
a percentage of silicon which was found 
to give the best results from that particu- 
lar practice. In most cases an iron was 
required which would give the greatest 
maximum stress combined with maximum 
softness, two rather antagonistic require- 
ments, but they could be obtained by 
adding silicon. In London practice. 
foundries which used a large quantity of 
burnt scrap could, by using a compara- 
tively large quantity of high silicon pig, 
restore it to the required degree of soft- 
ness. It would be of interest if the author 
would state whether the high ferro- 
silicons, which were being used largely in 
steel foundry practice, were also being 
used in iron foundry practice. 

The CuarrMan, in moving a hearty vote 
of thanks to Mr. Buchanan for his ex- 
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tremely interesting paper, thought a 
paper on such a subject ought not to be 
allowed to pass without mention being 
made of the name of Roberts-Austen, who 
was connected with the Society for many 
vears, having served for two successive 
terms as a member of the Council. He 
was the chemist of the Mint; and no 
living man in his time did more for the 
science of metallurgy in the way of ren- 
dering it popularly understood. He was 
a most lovable man, in addition to being 
one of the ablest and most brilliant in- 
tellects that he ever met. He was pro- 
bably the first to point out the effect of 
infinitesimal variations in the composition 
of certain constituents of metals, and also 
the effect of phosphorus. Roberts-Austen 
was also the originator of that somewhat 
memorable address of his (the Chair- 
man’s) late partner, Sir Frederick Bram- 
well. when he was President of the British 
Association, on “The Next to Nothing,’ 
where Sir Frederick pointed out how, in 
the industrial and scientific world, the 
next-to-nothing was of infinite importance 
in the effect it had on the resultant pro- 
duct. When Dr. Szekely’s work was first 
brought to his notice some -five or six 
months ago, he (the Chairman) thought 
he knew something about casting and cast 
iron, having from his earliest days been 
connected with cast iron and other metals ; 
but when he was told by Dr. Szekely’s 
representative that, in an iron mould, he 
produced in less than a minute a motor 
car cylinder or a pair of cylinders, and 
from any ordinary metal which was used 
in London foundries a casting which could 
be easily machined, and which was prac- 
tically without contraction or expansion, 
i.c., when cooled fitted the mould exactly. 
he was inclined to laugh. But he had 
seen that done, not only with motor car 
cylinders, but with a good many other 
things. He did not know why it was 
possible; but it had upset one of the 
ideas which was firmly secured in his 
mind as to what it was possible and im- 
possible to do with castings. Aluminium 
was a much more difficult metal to cast 
than iron, from the point of view of 
shrinkage and expansion, and yet Dr. 
Szekely had informed him that he was 
able to do the same with aluminium in 
an iron mould as he did with cast iron. 
The author had shown a Chinese cupola, 
and belauded it by saying that more satis- 
factory metal could be produced from it 
than any other cupola he knew. If, in 
his reply, the author gave some slight in- 
dication of his reason for that assertion, 
he thought it would be of interest to the 
meeting. 


The vote of thanks having been carried 
unanimously, 

Mr. BucHANAN, in reply, said he was 
sorry he had led the Chairman to believe 
that the Chinese cupola was better than 
any other, because he was simply speak- 
ing of cupolas in general, and not of any 
one in particular. With a cupola of 19 
cubic feet capacity from the bottom of the 
charging door, he had melted more than 
1 ewt. of iron per hour per cubic foot. 
One explanation of the fact was that the 
larger the cupola the less metal it would 
melt per cubic foot. In the small cupola 
the coke was in direct contact with the 
air, and the combustion was more rapid. 
By using good coke and a properly pro- 
portioned blast, those results might be 
obtained by anyone who mixed a little 
brains with his practice. In reply to Mr. 
Goslin, he did not profess to be an 
authority on the founding of copper, zinc, 
and tin, one metal usually being sufficient 
for one man to specialise in. He also 
desired to correct Mr. Goslin’s statement 
that the French discovered the influence 
of silicon on iron; Professor Turner, of 
Birmingham, being the first to make that 
discovery. On the general question of 
the education of foundrymen, he desired 
to mention that there was a body called 
the British Foundrymen’s Association, of 
which he had the honour to be the first 
President. The members of that Associa- 
tion hoped to educate each other so that 
they would become better foundrymen, 
and in that way better citizens of this 
country. There was a patriotic motive 
at the back of the Association, and it 
hoped before long to make the foundry 
industry in this country what it ought to 
be. Mr. Goslin had also referred to 
American fluxes. He remembered read- 
ing about seven years ago that a smart 
American was going round the country 
selling a patent flux, which another smart 
American discovered was slag from the 
tlast furnace. Fluxes of that kind were 
not required in this country, but if Mr. 
Goslin wanted them he could introduce 
him to people in South Staffordshire who 
would be glad to let him take them away. 
The difficulty Mr. Read mentioned of the 
great variety of castings was undoubtedly 
an important one, but a man who wanted 
a soft cylinder evidently did not know 
what was good for him. Mr. Read had 
also stated that it was possible to tell by 
breaking the iron whether it was hard or 
soft. If a blast furnaceman ran a certain 
pig-iron out of his furnace, covered it up 
with sand, and allowed it to cool very 
slowly, would Mr. Read be able to say 
what number pig it was? If the blast 
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furnaceman cooled it quickly with no sand 
on the top it was called No. 3; if sand 
was put on the top, and it was allowed to 
cool slowly it was called No. 1. Reference 
had been made to Dr. Sorby. He saw 
some of Dr. Sorby’s original sections in 
the Sheffield University a few months ago, 
aud looked upon them with the greatest 
possible reverence as the first beginnings 
of a great advance in metallurgy. In 
reply to Mr. Harbord, it was impossible 
to control the iron by means of the micro- 
scope, it only being possible to tell by it 
whether the original structure which ought 
to be obtained was being maintained, and 
that could be done with a given section 
of casting. There was no use, however, 
changing from a thin section to a thick 


one, because the same structure would 
not be obtained; but if castings were 
being run which were soft and fairly 


tough, then it was possible to tell whether 
the iron was keeping regular or not. He 
knew one foundry which was using high 
ferro-silicon iron. Close-grained iron, 
hard and low in silicon, was being run, 
but when a particularly thin casting was 
made which had to be machined, some 
high ferro-silicon iron was put into the 
ladle, thus softening that particular lot 
of metal for the casting. He entirely 
agreed with the Chairman’s remarks 
about Roberts-Austen, whose name was 
a household word in England. He hoped 
his paper would stir up foundrymen to 
be open with what they were doing. If 
that principle were adopted it would be 
more helpful than hurtful, because it was 
only by having confidence in one another 
and assisting the industry that it would 
reach the high standard they desired it 
should attain. 
—— OQ- -— 


Messrs. E. A. Screen and A. Screen, 
engineers, Tipton, have dissolved part 
nership. 

A MEETING of copper and brass manu 
facturers, engineers, and others, was held 
in Manchester recently, with Mr. W. H. 
Johnson (Richard Johnson, Clapham & 
Morris, Limited, Manchester) in the 
chair. It was resolved to form a Copper 
and Brass Institute, with the following 
objects :—-(1) To afford a means of com 
munication between members of the 
trades in question, bearing upon their 
respective manufactures, excluding all 
questions connected with wages and trade 
regulation. (2) To arrange periodical 
meetings for the purpose of discussing 
practical and scientific subjects relating 
to the manufacture, working-up, and use 
of the non-ferrous metals. 








THE USEOF THEPHOSPHORISER. 


In the manufacture of phosphor- 
bronze or of phosphor-tin, the appliance 
generally known as the ‘* phosphoriser 
is almost exclusively employed for in- 
troducing the phosphorus into the 
molten metal. It has been used for many 


years and its design has not been 
altered. 
The “ phosphoriser” is made of grap- 


hite crucible material. It is bell-shaped, 
and on the sides are holes pointing dowi 





Fic. 1.—PLUMBAGO PHOSPHORISER. 


ward for the escape of the fumes of 
phosphorus. In Fig. 1 a  “phos- 
phoriser”’ is illustrated. In Fig. 2 a 
cross-section of it is shown. 

The top of the device terminates in a 
stem through which a hole is made. An 


iron rod is inserted through this hole 
and fastened with two nuts. This 
serves as a handle. The top should be 


bent at right angles so that the operator 
who uses the “ phosphoriser ”’ can stand 
at some distance from the furnace. The 
bottom of the rod with the nut on it is 
protected by a lump of clay. 

Before using a ‘‘ phosphoriser’’ it 


* “Brass World.” 




































should always be carefully annealed. by 
slowly heating to a_ red-heat Unless 
this is done, and a green “ phosphoriser ” 
is inserted in a pot of molten metal, 
it will fly to pieces. An explosion will, 
of course, take place. Many injuries 
have been caused by neglect of this pre- 
caution. After the ‘‘ phosphoriser”’ has 


heen heated to a red-heat, it is allowed 
to cool before inserting the phosphorus. 
The phosphorus that is used is the 


and occurs in 
sticks. 


commerce 
These sticks must 


yellow variety, 
in the form of 









STicks oF 
“PHosPHeRO 





Fic. 2.—Cross SECTION OF 
PHOSPHORISER. 


be preserved under water or they will 
ignite spontaneously. They should 
never be handled with the naked hands. 
Dangerous and painful burns will fol- 
low if it is done. Tongs should be used. 
If the sticks of phosphorus are placed in 
a strong solution of blue-vitriol in water, 
in fifteen or twenty minutes, they will 
become coated with a layer of copper so 
that they can be handled without 
danger. The majority of operators, 


however, do not wait to do this but in- 
phosphorus in 


sert the the “ phospho- 


THE FOUNDRY TRADE JOURNAL. 





175 


riser’ without any drying, other than 
to touch it slightly to blotting paper to 
remove the greater part of the water. 

The ‘‘ phosphoriser’’ must be 
before using in order to prevent the ig- 
nition of the phosphorus. A liberal 
supply of them is therefore necessary in 
order to render the phosphorising con- 
tinuous. The sticks are put in the mouth 
and a wad of paper is inserted to pre- 
vent them from falling out. A cover is 
placed over the crucible holding the 
metal, that the loss of metal from boil- 
ing and splashing may be reduced to as 
low an amount as possible. The cover 
has a hole in the middle to al'ow the 
entrance of the ‘“ phosphoriser.”’ 

The use of a small * phosphoriser” is 
advocated, as the danger and loss of 
metal are then reduced to a minimum. 
Beginners should always use a_ small 


cold 


size. When the sticks of phosphorus 
have been inserted in the “ phospho 
riser’’ and the wad of paper rammed 


in, the operator takes it by the handle 
and plunges it down into the metal. A 
violent ebullition immediately  fol'ows. 
The phosphorus is volatilised, passes up 
through the metal and burns at the sur- 
face. A hood with good draught must 
be placed over the furnace in order to 
carry off the fumes. When the action 
is over, the metal is stirred and the 
“phosphoriser”” removed. The  phos- 
phor-bronze or the phosphor-tin, as the 
case may be, is ready for pouring. The 
“ phosphoriser ” should be allowed to be- 
come perfectly cold before using. 

There is always a considerable loss of 
metal in making phosphorised alloys in 
this manner on account of the splashing. 


A large part of the phosphorus, too, 
burns. Unless the operator is 
accustomed to the process, be may lose 


half of the phosphorus, but with experi- 
enced men, from 20 to 30 per cent. only 
is wasted. This, of course, is on the 
supposition that  phosphor-bronze or 
phosphor-copper is made. With phos- 
phor-tin the loss is less on account of 
the lower melting point of the tin. 


—--Oo—— 


As an interesting and curious fact, we 
learn from Elders’ Navigation Collieries, 
Limited, that their Welsh foundry coke 
has for a considerable time been supplied 
to Glasgow works. As the railway tolls 
on this coke amount to 18s. per ton alone, 
the cost delivered must be considerable, 
and it speaks very much in favour of the 
care taken by British firms to produce 
reliable work. 
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ELECTRIC OVERHEAD TRAVEL- 
LING CRANES FOR STEEL 
FOUNDRIES. 


Ix the annexed photograph is illustrated 
a 40-ton overhead crane built by Stothert 
& Pitt, Limited, Bath, for Messrs. Firth 
& Sons, Limited, Norfolk Street Steel 
Foundries, Sheffield. The traveller is of 
the four-motor type, and takes a load of 
40 tons at a span of 82 ft., and clears in 
a headway of 14 ft. from rail level. The 
following are the speeds: 
Feet per 
minute. 


Hoisting, main barrel, 40 tons 10 
Hoisting, auxiliary barrel, 15 tons 20 
Hoisting, auxiliary barrel, 5 tons 10 
Traversing, full load 100 
Travelling, full load 200 


The main girders are of the lattice 
braced type. Lecated at the side under 
one of the main girders is a substantial 
cage for the driver, arranged with seat 
and operating gear. The travelling motion 
is operated by means of a cross shaft 
running in gun-metal bearings and driving 
one wheel in each end carriage by spur 
gearing. The cross shaft is actuated by 
a spur wheel and pinion driven by a 
motor placed at the centre of the span. 
The crab, which is carried on four dowble- 
flanged wheels, has mild steel side frames, 
the bearings being bushed with gunmetal. 
The motors for lifting and cross travers- 
ing are placed on the crab, which latter 
has one speed of lifting gear. The load is 
lifted on eight parts of wire rope, two 
parts of rope being coiled in right- and 
left-hand spiral grooves so that the load 
may be lifted in a true vertical line, the 
barrel coiling sufficient rope to give the 
hook a total rise of 27 ft. The crab is 
fitted with a subsidiary barrel for lifting 
loads up to 15 tons, and is fitted with a 
two-speed rope coiled as previously stated, 
and giving the hook a total rise of 29 ft. 
A powerful magnetic brake with a 
mechanical release is operated from the 
driver’s cage, and is of sufficient power to 
give complete control of the load when 
lowering, or to hold the same when in 
position, This brake is fitted to both 
main and auxiliary lifts. The rope, 34 in. 
in circumference, is of extra special 
flexible quality, and is fitted with snatch 
block with ball bearing swivelling hook. 
The gearing is of steel spur wheels with 
large pinions of cast steel, and small 
pinions of forged steel. The first reduc- 
tions run in oil baths. The traveller has 
a separate motor for each of the motions, 
The motors are series wound, reversible, 
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ELEcTRIC OVERHEAD CRANE FOR MEssrks. FirtTH & Sons, LTD. 
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and of. the semi-enclosed type suitable for 
220 volts. The crane rate powers of the 
motors are:— 


Hoisting... 40 b.h.p. at about 450 r.p.m. 


Hoisting auxiliary .. 30 ,, 600 ,, 
Traversing... w 13 fe 700 4, 
Travelling a ; 6S 60 ,, 


Each motor is controlled by a reversing 
controller of the metallic type, provided 


BRAZING CASTINGS BY 
‘* FERROFIX.”’ 


Some railways, and also engineering 
firms, are now using the ‘‘ Ferrofix ’’ pro- 
cess for repairing castings, which is being 
exploited by the Ferrofix Brazing Com- 
pany. of Dock House, Billiter Street, 
London, F.C, The annexed illustrations 





Fic. 1.—COMPLETE FRACTURE AS SHOWN IN CUT, RESTORED BY FERROFIX. 
WESTINGHOUSE MoToR FRAME 


with suitable metallic resistances. Two 
collectors with the necessary cables con- 
vey the current from the shop leads to 


show some castings which have been re 
paired by this process. 
The castings are sent to the Ferrofix 





Fic. 2.—SHEAR ARM; WEIGHT, 5,500 Las., LENGTH, 9 FT., 
BREAK, 22 In. BY 51N., BRAZED WITH FERROFIX. 


the switchboard, and the current is con- 
veyed from the switchboard by means of 
covered wires to the crab, which is fitted 
with the necessary sliding collectors. The 
connecting cables are lead covered, and 
of 600 megohm. quality, 


Company and brazed at their works. The 
run of work is very varied, and embraces 
such vastly different castings as motor 
car engine cylinders and shear arms. 
Cast iron can be brazed to itself or to 
other metals, 
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Foundries find in Ferrofix brazing one 
solution of all the cost'y problems result- 
ing from shrinkage, cracks, sand, and 
blow-holes and fault'y pouring. Any kind 
of defect, or mishaps to a casting, can de 
made good. 

Amongst the firms using this process 
are :—Messrs. Crossley Bros.. of Man- 
chester; Belliss & Morcom, Limited, of 
Birmingham; Musgrave & Sons, of 
Bolton; and the Great Western and 
North-Eastern Railway Companies. 


-—— —OQ-— — 


QUERIES. 

To the Editor of the Fouxnpry Trape 
JOURNAL. 
Sir,—Referring to the letter signed 
“Piston’’ in your February issue, in 





Fic. 3.—Moror Car CYLINDER. 


which the writer states his difficulty with 
gas-engine pistons, I would suggest to im 
that the trouble is probably due to damp 
sand, i.e., the castings being so thin and 
light, the steam and gases generated 
when pouring do not get away properly 
and leave a blown or spongy place where 
they have lodged. 

If “Piston” will try making the 
castings in dry sand, and see to_ it 
that the pig and scrap he uses is 
of good quality and clean (especially 
free from rust), also that it is melted 
at a high temperature, I am_ con- 
fident his difficulty will be overcome. Re- 
garding his question as to whether they 
can be made expeditiously on a moulding 
machine, I should say yes! Why not? I 
know it is not common practice to make 








dry-sand work on the machine, but there 
is no reason why it should not be done. 
He could have the machine fixed close 
to the drying stove, and lift the moulds 
direct from the machine on to the stove 
carriage. After the first day, he would 
be a day beforehand with his mou!ds, the 
carriage could be emptied first thing next 
morning by labourers, leaving room for 
that day’s moulds, Regarding the type 
of machine to use, there are so many 
different makes on the market it is diffi- 
cult to single out any particular one, but 

it should be a stripping-plate machine. 

Yours, etc., 
R. Carrick. 


To the Editor of the Founpry Trane 
JOURNAL, 


Sir, We notice an enquiry on page 
89 of your current issue to the following 
effect :—‘‘ Lycopodium.—Could you, or 
any of your readers, tell me of an English 
maker of lycopedium. or a good substi- 
tute?” If you will put the writer in 
communication with us, we can furnish 
him with lycopodium, or a perfect substi 
tute for it. 

Yours, ete., 


J. W. Jackman & Company, Limiten. 


oO 


To the Editor of the Fouxpry Trave 
JOURNAL. 


Sir,—I was disappointed to find that 
Mr. C. E, Allen’s reply in this month's 
JouRNAL again fails to meet my question, 
viz., “ How to Reduce to the Fluid State 
Fine Turnings of an Alloy Containing 
Zine, Aluminium, and Tron.” 

Nearly the whole of his reply deals with 
the melting and mixing of alloys of 
aluminium with other metals. and the 
methods to be followed. I am, however, 
fairly well posted in all the ordinary 
methods of melting and mixing these 
alloys, and have had considerable experi- 
ence in working them. I am making this 
alloy, and we are turning out large quan- 
tities of castings of it. My only trouble 
is just this: I cannot at present remelt 
the fine turnings from these castings, 
whether heated in a plumbago crucible or 
in an iron ladle, with or without ux. 
The whole mass oxidises as soon as a low, 
red heat is reached, and is entirely fused 
if the heat is raised; also if the turnings 
are worked into some already fluid metal 
the same action takes place, with the 
further result that some of the good 
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metal is lost in the process. Hoping that 
some other reader may be able to advise 
on the subject. 

Yours, etc., 


“A READER FROM THE BEGINNING.” 


CONVERTING BOILER 


CUPOLA. 


To the Editor of the Founpry Trape 
JOURNAL. 


FLUE INTO 


Sir.—We have a boiler flue 38 in. 
interior diameter by 20 ft. long, parallel 
for 12 ft. 6 in., and then tapering to 
30 in. diameter at top. We wish to con- 
vert it into a cupola, and would be 
obliged if some of your readers would 
give us particulars of the best way to do 
it. There are angle-iron rings every 
30 in. We would specially like to know 
thickness and style of lining, size of fan 
or blowers, pressure, air belt or not, size 
and number of tuyeres, and height of 
charging door. It is for jobbing work 
from under 1 lb. to a ton in weight, and 
would not have a receiver. 

Yours, etc., 


‘Fivs.” 
To the Editor of the Founpry Trape 
JOURNAL. 
Sir,—I should be pleased if you could 


let me know at your earliest convenience 
where I could dispose of aluminium skim- 


mings, or the best method of treating 
same, 
Yours, ete.. 
F. GaLiiore. 
0 


THe Hypravurtic Encrxneertnc Company. 
Limitep, of Chester, have secured a con 
tract from the London and North-Western 
Railway Company for the hydraulic cap 


stan equipment needed for the Garston 
Docks. 
Mr. T. M. EastHam, 38 and 39, 


Trevelyan Buildings, Corporation Street, 
Manchester, has been appointed Lanca- 
shire representative for Messrs. W. Tud- 


hope & Son, Crown Tron Works, Coat- 
bridge, N.B. 
Messrs. Nursey & Marr, mechanical 


engineers, etc., 53, Victoria Street, S.W., 
have established a merchant and engineer- 
ing business with the Far East, their 
representatives being at Shanghai, 
Tientsin, and Vladivostock, 


LIST OF NEW INVENTIONS. 


Specially compiled for the Fouxpry TrapE 
JOURNAL by MR. GEORGE BARKER, Fellow of 
the Chartered Institute of Patent Agents, Con- 
sulting Engineer and Chartered Patent Agent, 77, 
Colmore Row, BIRMINGHAM. 


913. K, Brrxetanp. Improvements in 
the metallurgical treatment of 
smelting of ores and other 
materials. 

1,110. F. G. Y. Buenpta, New chemical 


and mechanical process of 
treating ores containing car- 
bonate of lime. 


W. Lees. Improvements in the 
casting and fluid pressing of 
taper or conical steel ingots. 
ALLGEMEINE ELextricitats Ges. 

Improvements relating to 

vacuum pumps and compressors. 
1,711. W. J. Evans. Improvements in 
holders-of slabs, cores, and the 
like, particularly for use in 
moulding operations. 


1,477. E. 


1,710. 


3.413. R. Cremer. Improvements in the 
construction of plugs for 


foundry ladles. 


520. C. Lean, B.Sc. 1907. 

This invention relates to improvements 
in processes and means for manufacturing 
steel castings, and its object is to reduce 
the cost of removing the feeding heads. 
The essential feature of the invention is 
a means for keeping the necks or bases of 
the heads in a molten condition until 
after the feeding has been completed. 
This is done by passing a powerful elec- 
tric current in at one of the feeding heads 
and out at another, the current being 
preferably provided by a transformer of 
the welding type. 

These feeding heads may be located as 
usual, but their base portions or necks 
may be of a smaller size than would be 
the case if an electric current were not 
emp'oyed to heat them. Preferably the 
necks are so reduced in size that they can 
be knocked off with a blow from a hammer. 
and the strength of the current chiefly 
depends on the size of the neck and is 
powerful enough to keep the neck in a 
molten condition until all the parts to be 
fed by the head in question are com 
pleted. 

The heads may be removed in any con- 
venient manner, The heads may be con- 
veniently arranged in pairs, the neck of 
the one being separated from that of the 
other by the narrowest partition of 
moulding composition possible, so that the 
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necks may require less current to maintain 
their temperature than would otherwise 
be the case. 

The currents may be conveniently stip- 
plied by welding transformers, the 
secondary circuit of which is provided 
with steel or carbon electrodes for dipping 
into the heads or other parts of the cast- 
ings. 

The currents may, however, be led in 
and out in any suitable manner, electrodes 
being inserted in the mould walls at suit- 
able parts if desired. 

The current may be varied during the 
cooling of the casting as desired, and 
after they have solidified may, in some 
cases, be increased to such an extent as 
to remelt the necks of the heads to enable 
the heads to be readily severed from the 
casting. 

— 0 —— 


ELECTRIC WELDING. 


In a recent issue of the “ Electric 
Club Journal’’ (Pittsburg), Mr. C. B. 
Auel describes a method of using the elec- 
tric are for welding and repairing defec- 
tive ironwork. The author first divides 
methods of welding into four classes : The 
Zerener, in which an are is drawn be- 
tween two carbon electrodes and caused 
to impinge on the metal to be welded by 
means of an electro-magnet; the La 
Grange-Hoho, otherwise known as the 
‘* water-pail forces ’’; the Thomson, or :n- 
candescent process, in which heavy alter- 
nating currents are passed through the 
joint to be welded; and the Bernardos 
process, in which an arc is drawn directly 
between the metal to be welded and a 
carbon electrode. 

This latter process is simple and suit 
able for many and does not re- 
quire an elaborate equipment. Its appli- 
cation to shop methods is described some- 
what in detail. The outfit needed is a 
controlling rheostat, which may be of 
the grid type, or two water rheostats 
improvised from barrels, a carbon elec- 
trode, fireclay or carbon blocks for mould- 
ing purposes, and a source of supply 
which can furnish from 75 kw. to 100 kw., 
at from 100 volts to 125 volts. The 
operator should have a canvas hood with 
a coloured-glass window for covering the 
head and protecting the eyes, and should 
wear gloves with gauntlets to cover the 
wrist. A higher voltage than 125 may 
be utilised, but this is wasteful. A port- 
able generating set consisting of a motor- 
driven generator with suitable output 
provided with a controlling switchboard, 


uses, 





is convenient. The water rheostat may 
be formed of two water-tight barrels 
placed side by side, into each of which 


dips a triangular electrode of steel plate 
about 4} in. thick, suspended by means 
of pulleys and _ counterweights. The 
barrels are joined in parallel in the arc 
circuit. Two discarded castings, weigh- 
ing about 30 lbs. each, may be used for 
the bottom electrodes in the rheostats. 
The carbon arc electrode is held in a 
clamp attached to an insulated handle 
provided with a shield to protect the 
hand. A hard, solid carbon about 14 in. 
diameter and 6 in. to 12 in. long is suit- 
able. When used it should wear away 
to a round stub end, and not to a long 
point. 


For repairing steel castings an iron 
rod about 2 in. diameter is used. For 


filling, Norway iron is preferable, though 
scraps of boiler plant or steel castings 
may be used. To make a weld the posi- 
tive terminal of the circuit is clamped to 
the casting to be welded, so that the 
current will flow from the metal to the 
carbon. The carbon is then placed in 
contact with the metal and drawn iway 
so as to strike an are about 2 in. long 
or more. The are is allowed to flay 
upon the casting until the metal cem- 
mences to boil. The electrode should be 
manipulated so as to heat the casting 
thoroughly within the immediate vicinity 


of the proposed welding. This will pre- 
vent too rapid cooling of the molten 
metal. When the metal is boiling, one 


end of an iron rod is placed into it and 
is allowed graduallyto melt away until 
the opening is filled. The operation 
should be carried out continually to avoid 
the formation of slag. When, instead of 
filling the cavity, it is necessary to build 
up, a mould is formed of fireclay or blocks 
of carbon; or motor brushes may be used 
for this purpose. The process just ‘le- 
scribed is then carried out. If the work 
is done properly, the weld has a tensile 
strength, about 75 per cent. of that of 
the original stock. Data taken from a 
typical weld show that a hole 1} in. 
diameter by 2 in. deep was filled in 56 
seconds, the voltage across the are vary- 
ing from 63 to 50, the current varying 
from 550 amps, to 650 amps. 


----—-Q—--- 


Tue gas department of the business of 
Bruce, Peebles & Company, Limited, has 
been transferred to a private company 
under the style of Peebles & Company, 
Limited, Tay Works, Bonnington, Edin- 
burgh. 
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TRADE TALK. 


Peacock & Company. 





BEYER, 
are establishing new 
near the city of Montreal. 


Messrs. T. W. Rice and H. P. 8S. Wise. 


LiMiTED, 
locomotive works 


engineers, etc., Blackburn, 


have dissolved partnership. 


Lancashire, 


Tue shareholders of Bruce, Peebles & 
Company, Limited, Edinburgh, have de- 
cided to wind up the company voluntarily. 

THe Nortu British Locomotive Com- 
paNY have received an order to build sixty 
locomotives for the Chilian State Rail- 
ways. 

Tue adjudication of Mr. Thomas Till, 
ironfounder, of Hanley, Staffs., has been 
annul'ed and the 
rescinded. 


receiving order 

THe Cannon Iron Founprikts, Limitep. 
of Deepfields, near Bilston, have estab- 
lished a branch at 18, Holborn Viaduct, 
London, E.C. 

ConstDERABLE damage was done recently 
by a fire in the Blackness Foundry, Dun- 
dee. The work of the foundry, however, 
was not affected. 

THe p'ant of the Pyle. and Blaina 
Works. Limited, Blaina, Mon., has been 
closed down, owing, it is stated, to de- 
pression in trade. 

A RECEIVING order has been made in 
connection with the affairs of Messrs. F. 
J. Whitworth and E. E. Arnall, engi 
neers, Birmingham. 

A DESTRUCTIVE fire occurred at Hudders- 
field recently, which gutted the exten 
sive works of Messrs. W. C. Holmes & 
Company, ironfounders. 

Messrs. G. Tannies & Company, 57, 
Gracechurch Street, London, E.C., have 
heen appointed British agents for Charles 
Zunz, Limited, Brussels. 


Mr. A. Patmer, Union Engineering 
Works, Sheffield, has been appointed 


Sheffield and district agent for Fielding & 
Platt, Limited, Gloucester. 

Messrs. Cuartes Henperson & Com 
pANy, of Glasgow, have been appointed 
sole agents for Scotland for J. Wilkes, 
Sons & Mapplebeck, Limited. 

Messrs. Taytor, Law & Company, of 
the Anchor Works, Birmingham, have 
appointed Mr. A. J. Forsyth as their 
British Columbian representative. 

Messrs. H. Fowxes & Company, of the 
Wellington Foundry, Derby, have ap- 
pointed Mr. H. S. Gibbs, 130, Fleet 
Street, E.C., as their London agent. 

NEGOTIATIONS are proceeding with a 
view to the amalgamation of the North 


Central Wagon Company, Limited, with 
the British Wagon Company, Limited. 

A piIssoLuTION of partnership is_notified 
in connection with Messrs. E. G. Gosset- 
Tanner and R. T. Deane, consulting en- 
gineers, Victoria Street. Westminster, 
S.W. 

Messrs. H. Bessemer & Company have 
just had plans passed for extensions at 
their Bolton Iron and Steel Works, which 
they took over and restarted a_ little 
while ago. 

Messrs. Butter Brotruers & Company, 
engineers and crane makers, Glasgow, 
have just received an order for four large 
derrick cranes and one overhead travel- 
ling crane, 

Brownuik & Murray, Limirep, engi- 
neers, of Glasgow, have appointed Messrs. 
Hatherley Brothers, 110, Fenchurch 
Street, London, E.C., as their sole Lon 
don agents. 

Tue discharge from bankruptcy of Mr. 
T. Duncan, who had traded as the Abbey 
lron Company, Southwark Bridge Road, 
London, S.E., has been suspended for 
three ‘years. 

Messrs. GrorcGe Scuuttz & Company, 
engineers. iron and steel manufacturers’ 
agents, and merchants, have removed to 
larger and more convenient offices, at 10, 
Bush Lane, E.C. 

ParticuLars were published during the 
month of an issue of £1,000,000 5 per 
cent. third mortgage debentures, in 10,000 
debentures of £100 each, of Vickers, Sons 
& Maxim, Limited. 

Tue Nortn British Locomotive Com- 
pany, Limitep, are having new premises 
built at Springburn, in which all the 
clerical work of this extensive concern 
will be concentrated. 

Tue creditors. of the Reliance Brass and 
Iron Foundry Company, Limited, are re- 
quired to send particulars of their claims 
to Mr. G. H. Tyler, Newton Chambers, 
13, Cannon Street, Birmingham. 

Tue business of Cundall, Sons & Com- 
pany, Limited, Airedale Iron Works, 
Shipley. is being voluntarily wound up. 
Mr. W. M. Gray, chartered accountant, 
Bradford, has been appointed liquidator. 

Messrs. W. Suaw & Company. Well- 
ington Cast Steel Foundry, Middles- 
brough, have arranged with Mr. T. F. 
W. Dixon, their Lancashire and Cheshire 
representative, to take over the Birming- 
ham district also, and have appointed 
Mr. W. H. Atherton, of Warrington, to 
assist him. The office for the combined 
districts will be at 12, Exchange Street, 
Manchester. 








NEW COMPANIES. 





Loxvon Rerining AND MeraLLurGicar 
Works, Limitep.—Capital £2,000. Regis- 
tered office : 32, Clerkenwell Road, E.C. 

Rocuesters, Limirep. Capital £5,000, 
to carry on the business of engineers, and 
to adopt an agreement with D. N. Jones. 

Lee’s EnGineertnc Company, Limirtep. 

Capital £1,000, to acquire the business 
carried on by J. Lee, at Oswestry. Regis 
tered office: Station Road, Oswestry. 

BuMsreap & CHanpier, Laimitep. 
Capital £25,000, to take over the busi- 
ness of engineers, ete., carried on at 
Hednesford by Bumstead & Chandler. 

EKpwarp & Witu1am Lvcas, Limirep. 
Capital £40,000, to acquire the business 
of Mr. W. Lucas, Dronfield Forge and 
Shovel Works, Dronfield, near Sheffield. 

WILLIAM Supwortu & Company, 
Limitep.—-Capital £2,000, to take over 
the business of engineers carried on at 
Nottingham, as William Sudworth & Com- 
pany. 


Pueton & Moore, Limirep.—-Capital 
£3,000, to take over the business of 
mechanical engineers, carried on by 
Messrs. J. C. Phelon and R. Moore, at 


Cleckheaton, 

Pastey EncGine Company, Limirep. 
Capital £6,000, to take over the business 
carried on by W. H. Pasley, at Sherborne. 
Registered office: Castleton Engine 
Works, Sherborne, Dorset. 


ANDREW'S FXNGINEERING ComMPany, 
Limitep.—Capital £2,000, to adopt an 
agreement with C. H. Andrew and H. 
E. B. Andrew. Registered office: 45, 


Waterloo Road, Stockport. 


D. Witxinson & Company, Limitep. 
Capital £1,000, to take over the business 
of an iron and brass founder, etc., car- 
ried on at John Street Foundry, Cardiff, 
by A, Akenhead. Registered office : 10, 
Bank Buildings, St. Mary Street, Cardiff. 

James Starter & Company (ENGINEERS). 
Limirep.—Capital £50,000, to adopt an 
agreement with M. Brophy, Holborn 
Engineering Works, High Holborn, W.C., 
and to carry on the business of iron- 
founders, etc. Registered office: 251 
High Holborn, W.C. 

Carre.ant Brotners & Company (1908), 
Limitrep.—Capital £80,000, to carry on 
the business of iron, brass, and metal 
founders, etc., and. if deemed necessary, 
to acquire the business carried on as 


Cattelani Brothers & Company, at 5, 
Lloyd’s Avenue, E.C, 


ry) 
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DEATHS. 


Mr. R. Spencer, iron founder, ete., of 
Walton, Liverpool. 

Mr. J. T. Ercuetys, iron founder, etc., 
of Turnock Street, Macclesfield. 

Mr. J. L. Brack, managing director of 
the Southampton Dock Engineering Com 
pany, Limited. 

Mr. J. Srewarr who at one time 
managed the Phenix [ron Works, Glas- 
gow, aged 76 years. 

Mr. Martin Perks, a 
firm of Messrs. F. & J. 
ironfounders, Worcester. 

Mr. F. Taytor, of Messrs. A. 
& Company, engineers, Market 
Biggleswade, aged 67 years. 

Mr. W. MELROosé, a partner in the firm 
of Messrs. James Melrose & Sons, engi- 
neers, Hawick, on February 5 last. 

Mr, THoMas Stacey, managing director 
of Messrs. Warran, Stacey & Company, 
ironfounders, Swadlincote, Derbyshire. 

Mr. Autrrep Batpwin, M.P., chairman 
of the Great Western Railway Company, 
and of Baldwins, Limited, aged 67 years. 

Mr. James Howpen, junr., a director 
of James Howden & Company, Limited. 
engineers, of Glasgow, at the age of 25 


the 
Limited. 


member of 


Halli, 


EK. Tay lor 
Square, 


years. 
Mr. T. Pickarp, chairman for many 
years of the Birmingham Railway Car- 


riage and Wagon Company, Limited. 
aged 90 years. 

Mr, W. Witiovensy, a director of 
Willoughby Brothers, Limited, engineers, 
shipbuilders, _boilermakers, ete., of 
Plymouth. 

Mr, W. K. Birxinsnaw, a member of 
the firm of Messrs. W. G. Birkinshaw & 
Company, edge-tool manufacturers, of the 
Reliance Works, Wolverhampton. 

Mr. E. Muir, the fifth and youngest 
son of the late Mr. William Muir, of the 
firm of Messrs. William Muir & Company, 
tool-makers, Britannia Works, Man- 
chester, aged 65 years. 

Mr. P. F. Hoot, of the firm of Henry 
EK. Hoole & Company, Limited, stovegrate 


manufacturers, at his residence, The 
Horbury, Grenoside, near Sheffield. He 
was 61 years of age. 

Mr. Arcuipatp. BucHananx, who had 


been works manager for Messrs. Vickers, 
Sons & Maxim, at Barrow, but latterly 
owned a ship-repairing shop at Barrow for 
a small private company, at the age of 
70 years. 
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JAMES EVANS & CO., 


Telegrams: 


“LADLES, MANCHESTER.” BRITANNIA WORKS, MANCHESTER. 


“ BLACKINGS, GLASGOW.” 

















PERSONAL. 

Sir THomas WriGutson is at 
in Cairo. 

Six Joun Gavey has been appointed 
Consulting Engineer to the Post Office. 
Furness, M.P., has 
for the benefit of 


present 


Sin CHRISTOPHER 
left London for abroad, 
his health. 


Mr. D. Jackson has been admitted into 
partnership with Messrs. Denny & Com- 
pany, of Dumbarton. 

Lorp ARMsTRONG has resigned his seat 
on the board of Sir W. G. Armstrong, 
Whitworth & Company, Limited. 

Tue late Mr. W. 
of Hornsby & Sons, 
tham, left estate valued at 


Hornsby’ a director 

Limited, of Gran- 
£234,833. 

Tue gross value of the estate of the 
late Mr. L. Baxendale, head of the Man- 
chester firm of Baxendale & Company, 
ironfounders, is £82,974. 

Mr. J. T. Goopwin, recently works 
manager for Cochrane & Company, 
Limited, Middlesbrough, has been ap- 
pointed foundry manager at the Sheep- 
bridge Coal and Iron Company's Works. 
He was recently the recipient of a pre- 
sentation from the officials of Cochrane 
& Company, Limited, on the occasion of 
his marriage 

Mr. R. J. N. Witicox, 
manager of the business of Messrs. Flem 
ing & Ferguson, shipbuilders, Paisley, 
has been appointed marine engineering 
superintendent to the Thames Conserv- 


general 


ancy Board. 
Mr. A. D. Wepsewoopn, of the Dennys- 
town Forge Company, has been elected 


managing director of Cammel!, Laird & 


Company, Limited. Mr. H. E. Dead- 
man, C.B., of the Admiralty, and Major 
Arthur Handley, have been elected 


directors. 
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Dr. Henry T. Dean of the 


Bovey, 
Faculty of Applied Science and Professor 
of Civil K mngineering at McGill University, 


Montreal, has been appointed by the 
Governing: Body of the Imperial College 
of Science and Technology as Rector of 
the Imperial College. 


Mr. E. Cartisie, general manager of 
Cammell Laird & Company’ s Derwent 
lron and Stee! Works, and Lowther Iron 
Works. Workington, has resigned his 
position, and has been succeeded by Mr. 


Stanley Martin, manager of the firm's 
iron and steel works at Penistone. 
ENGINEER Vice-ApmMirnAL H. J. Oram, 


C.B., has been nominated by the Ad 
miralty as a member of the Sectional 
Committee of the Engineering Standards 
Committee on Sections and Tests for 
Materials used in the Construction of 
Ships and their Machinery, to fill the 
vacancy caused by the retirement of En- 


gineer Vice-Admiral Sir John Durston, 
K.C.B. 
Ar a recent méeting of the Board of 


Management, of the British Iron Trade 
Association, under the presidency of Mr. 
Alex. Findlay, M.P., Mr. J. Stephen 
Jeans resigned the position of secretary, 
and after much expression of regret, the 
following resolution was unanimously 
passed: ** That this Board accept with 


very great regret the resignation of J. 
Stephen Jeans, Esq., as secretary, on 


the ground of ill-health, and return to 
him their best thanks for his distinguished 
and efficient services after a period otf 
over thirty years, during which time his 
invaluable stores of statistical knowledge 
and general experience have been placed 
at the disposal of this Association and the 
iron trade generally.”” Mr. Jeans has 
been, and is still, spending the winter 
largely in Cannes, where he is making 
progress towards recovery. 





Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay: 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement. 





Telegrams: ‘“LOWOOD, DEEPCAR,” 








J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. 


SHEFFIELD. 
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R=a.TrRapE MARK- 
FOR —— 


BROKEN CASTINGS. 


REPAIR SHOP 


NOW OPEN. 


ESTIMATES for WORK and ILLUSTRATED 
PAMPHLET upon application to 


THERMIT Limitep, 


27. MARTIN'S LANE, CANNON STREET, E.C. 


tOUNDRy 
WS a" Uf, 








Admiralty Dockyards. 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “A.A.A.’ Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904. 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 





From MOUNTFORT PHILLIPS & Co., Liartrissant. 
Liantri sant. October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,'». Cardiff. 























PRICES 


OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
mitels cues the past. two years :— 
























METALS. 1907-8 | 1906-7. 
Iron—Scotch pig 
WATTANES ee LOT |.ccceecee 00s "G/B... 2. ccerereee *61/6 
—Middlesbro’ war- 
rants ... .. ton 505 54/114 
—W.C. M/nos Besse- 
mer | een nn 80/0 
—Stock Scotch, | 
Feb, 27 Pa | Se 1,028 5,024 
Copper—Chili —. 
GME . senabenneees £58 0/0)...... £108 7/6 
or “Europe ye 
) a - 
Tin English ingots 
sesaboces #131 10/0)...... £194 10/0 
—Straits — - £123 7/6)...... £191 15/0 
—Stock, Ldn. iaind 
and afloat SO) 15,247) ......00 +0. 13,186 
Lead— —English pig 
pesceecerece £14 2/6)......... £19 17,6 
Spelter—Ord. site 
0 eS eee 421 .5/0) 00.0000. £26 2/6 
Quicksilver-isib.) 
| EE £8 4/6)......... £7 0/0 
Antimony —Regu- 
lus ose ay) ee £35 0,0)...... £14 00 
*Settlement price. 
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CastTINGs. 

In the Cleveland district the following 
are the nominal rates current for cast- 
ings :— 

£8. d. £58. d. 
Columns (plain) ... 615 09 to 700 
Pipes, 14 to 24 in. - 626 to 576 

eo 3 to4in.. - 406 0 to 5590 

°° to 8 in - 412 6 to 415 0 

» 10 tol6in . 412 6 to 418 0 

~% 8 to 24in - 412 6 to 415 0 
Chairs on . 312 6 te 31 0 
Floor plates (open 

san -8300d tea 836 


Scrap. 


The quotations for scrap, subject to 
market fluctuations, are as follows: — 
Heavy wrought (mixed), £2 6s. Od.; light 
wrought, £1 1s. 0d.; heavy cast, £2 7s. 6d. ; 
all per ton f.o.b., London. Copper (clean), 
£53 Os. Od.; brass (clean), £40 10s. 0d.; 
lead (usual draft), £13 5s. Od.; tea lead, 
£11 10s. 0d.; zine, £17 Os. 0d.; all per ton 
delivered merchant’s yard. 















SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 








GROUND (ANISTER 


















Wet or Dry. 


Silco Cupola Bricks, 90 °/. Silica. 


Better than Fire-clay Bricks for Cupolas. 
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PHCENIX WORKS, PENISTONE, Xiu. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


Composition Black Lead, 
Plumbago, Core Gum, White Dust, and Coal Dust. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, = Nails, Spri, s, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &c. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 


- we 


~ 











These Machines are invaluable for a Foundry, doing a amount of work of a superior quality, 
in a much shorter time than can be done by hand, without skilled labour. 
“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which aayou know, we have made ap to 8 tons in weight. “ 
“ Yours faithfully, THE BRIGHTSIDE UNDEY & ENGINEERING OO., LD.” 
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FOR HEAVY... « «= « 
MAIN LINE CURRENTS. 


‘GR ANI 9 cONTACTOR 





SWITCHES. 


NO SLIDING CONTACTS. NO ARCING. 
POWERFUL BLOW-OUT MAGNETS. 


Old Contacts removed and new ones inserted 
in less than Two Minutes. 





MADE UP TO ANY HORSE POWER. SEND FOR CATALOCUE C. 
ADAMS’ MANUFACTURING CO., LD., 
temeene, Hew Bond Street, W. BEDFORD. 

























GEORGE RUSSELL & GO., LTD., 


MOTHERWELL, near GLASGOW. 


And BUILDERS of 


Cranes 


Sheers 


ELECTRIC, 
STEAM, 
ano HYDRAULIC 


OF ALL KINDS. 





























SITUATIONS VACANT AND 
WANTED. 





OREMAN Wanted, for a small Foundry 

in London.—Address, stating age, ex- 
perience, and salary required, to Box 200, 
Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 





1 fgrtobeos MOULDER for Iron, one 
accustomed to Engine Work preferred. 
Constancy for suitable man. None but good 
workmen need apply.—State age and experi- 
ence, to Box 2062, Offices of THE FOUNDRY 
TRADE JOURNAL, 163, Strand, London, W.C. 
OREMAN (Brass Foundry). in Manches- 
ter. Sieam and Hydraulic Work ; 
latest methods ;“non-unionist. State age, ex- 
perience, and salary required.—Address Box 
204, Offices of THE FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 


FOR SALE AND WANTED. 





OR SALE, 
BLOWERS :— 
No. lasize ‘* Allday’s ” 


PATENT ROOTS' 


6 in. outlet, as new. 


9 A op “Samieien's”"7m. ,, a 
» 5a,, “*Thwaite’s’ 4in. ,, é 
” 2 ” ” 8 in. 99 in 

~« “Deere” Tm. -,, "a 


Three Air Compressors. 
Address : J, Light, Wolverhampton, 


~ PINDLE MOULDER, 36 in. square table, 
splendid condition, nearly new; 20 in. 
Band Sawing Machine, overhauled, in perfect 
working order; two Single-speed Pillar Dril- 
ling Machines, admit 22 in. and 24 in. dia., 
cheap ; nearly new Punching and Shearing 
Machine, punch @ in. through 3 in.; 6-ft. 
Mortar Pan; Chain Mortising Machines and 
other Woodworking Machinery. — WILSON 
Bros., Leeds. 
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FOR SALE AND WANTED. 
( Continued.) 





OUNDRIES, one within 30 miles of Lon- 
don and the other in Scotland, with 
extensive and substantial Buildings, partl 
equipped with Plant, to be SOLD by PRI- 
VATE TREATY.—For details and terms 
apply to FULLER, HORSEY, Sons & CASSELL, 
11, Billiter Square, E.C, 


RON FOUNDRY, NEAR BIRMING- 

HAM. Cast Three Ton Casting ; vast 
stock ; general patterns ; low rates; magnifi- 
cent yard; working order ; Price £1,200, or 
nearest offer.— JAMES DAviEs, Engineer, 
Wednesbury. 





~TEAM HAMMER, 10 in. cyl., 24 in 
S stroke, in good condition, for Sale.— 
Apply Geo. ADAM & Son, Waldo Street, 


Temple, Glasgow. 





een BLOWERS, Erc.—Two 24 in. Air 

Propellers; one No. 55 Sturtevant In- 
duced Draught Fan; one No. 36 ditto; five 
Sturtevant Blast and Exhaust Fans; one 
No. 1 Roots’ Blower, and others.—WHITE 
Bros., Engineers, Stratford, London. 





ERTICAL SPINDLE MOULDING 
V MACHINE, with 36 in. round table, 
4-eutter blocks, fences, springs, and counter- 
shaft, in excellent condition ; price £15. Can 
be seen.—Box 206, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C, 





ESSRS. C. A. ROBINSON & CO., 
M Anchor Iron Wharf, East Greenwich, 
S.E., are Cash Buyers of every description of 
Scrap Iron and Steel, Brass, Copper, and all 
Metallic Residues. Telephone, 94 Deptford. 











NEEPSEND, 


GEORGE LONGDEN & SON, LTD., 


MANUFACTURERS OF 


GROUND CANNISTER FOR LINING ALL KINDS OF FURNACES. 


ALSO SOLE MANUFACTURERS OF 


“TLONGDEN’S ” CELEBRATED STEEL MOULDERS’ COMPOSITION. 


Specially prepared for Bessemer, Siemens, and Crucible 
Steel Castings, Cores, &c. 


SHEFFIELD. 
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LISTS ! HAVE YOU A GOOD LIST OF COLLIERIES, IRON, 
STEEL, TINPLATE AND ENGINEERING WORKS? 
This publication is compiled by 
Specialists, and the fleld it .. . 
occupies is peculiarly its own. . 

ITS CLAIM IS ACCURACY. 






























Many Rew 
Features in 1908 
Edition. 


¢? 


Centh Edition 
Ready 

in March, 
1908. 





_ — — (fx. 


’ has been the recognised authority for over 
RYLAND ~ DIRECTORY @ quarter of a century in the trades to 
which it appeals. 

Its staff is largely composed of Engineers who have either served their 
time in the shops, or are technically educated. This expert sifting means a 
great monetary saving to those requiring a directory. 

If you are desirous of ae your business in the Colliery, Iron, Steel, 
Tinplate and Engineering Trades, either as Producer, Manufacturer, Merchant, 
Agent, Traveller, etc., it would prove most valuable to you. 





eet sare ere nn of 

° b SUBSCRIPTION ORDER FORM, S 

PRICE( Prepaid) 25/-NETT, Enclosed please find............ value for ~ 
| the 1908 issue of Ryland’s Directory. td 

CLOTH BOUND. bf las siteitnsicestnniadetianeedipegindeenncbiieceens a 
Morocco Bound 30/- Nett. Es PIIIED ciusiciecsttosonsearceessatstngeesdccosses S 

Bl __——_—_sensnvssnnnneneoenee vusnnnnnesenoooovoonennnnnnnne 8 





Pommesa® “The Iron &Coal Trades Review,” 165, Strand, London, W.C. 
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GAS CLEANING FANS 


For Producer, Blast Furnace and other 
Gases. 





Undoubtedly the most Successful Fan 
for the Purpose on the Market. 


W. J. JENKINS & Go., Lo., 


GAS ENGINEERS. Ete., 
RETEORD. 














WEIGHBRIDGES. 


We are SPECIALISTS in 
WEIGHBRIDGES and WEIGHING APPARATUS 


for RAILWAYS, 
DOCKS, 
COLLIERIES, 
ENGINEERING WORKS, 
MANUFACTORIES, 
and Every Commercial Purpose. 


1 Ton to 100 Tons. 

















PARNALL & SONS, Ltd., 


Narrow Wine Street, Bristol. 
10, Rood Lane, LONDON, E.c. 
12, Alexandra Road, SWANSBA. 
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TAYLOR @ H UBBARD 


CRANE BUILDERS, 
LEICESTER. 


CRANES FOR 
ALL PURPOSES. 
















High-class 
Work 
STEAM me 
Q . Prompt 
ELECTRIC. siecle 
Telegrams : Nat. Tel. 


575. 
** LIFTING,” 


LEICESTER. 


















DAY & MILLWARD, Liza., 


ESTABLISHED 170). Suffolk Works, 
BIRMINGHAM. 


MAKERS OF EVERY 
DESCRIPTION OF 
WEIGHING 
APPARATUS. 
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m Up-to-date Foundr 


CONTAINS 


W. JONES’ PATENT 





GREEN SAND CORE MACHINES. 


Many repeat orders received recently from users who have proved its economy. 
in Green Sand from 2 ins. to 20 ins. diameter, any length. 


Machines in use in ENGLAND, GERMANY, SPAIN, SWEDEN, and INDIA. 


JONES & ATTWOOD, STOURBRIDGE. 


It forms Cores 











WE HAVE PUBLISHED A NEW CATALOGUK, ENTITLED 


VIODERN FouNDRY EQUIPMENT. 








ANALYSIS AND TESTS OF 


AND PLANT. 
TESTING MACHINES. 
CUPOLAS. 
BLOWERS. FANS. 
RECORDING GAUGES. 
PYROMETERS. 
PNEUMATIC, HYDRAULIC, 
AND HAND 
MOULDING MACHINES. 
AIR COMPRESSORS. 
FETTLING HAMMERS. 
SAND RAMMERS. 
SAND BLAST APPARATUS. 
MOULD DRIERS. 


SAND MILLS. 
CORE MAKING MACHINES. 








METAL, FOUNDRY SUPPLIES, 


SAND SIFTERS AND MIXERS. 








CORE OVENS. 
ELECTRIC CRANES. 
HYDRAULIC CRANES. 
TROLLEYS. HOISTS. 
RAILS. TURNTABLES. 
LADLES. 

BRASS MELTING FURNACES. 
ASH WASHING MACHINES. 
MAGNETIC SEPARATORS. 
CRUCIBLES. 

SPRUE CUTTERS. 
FETTLING MACHINES. 
RENEWABLE WIRE BRUSHES. 
TUMBLING BARRELS. 
MOULDERS'’ TOOLS. 


STUDS. NAILS. CHAPLETS. 
GANISTER 
SPECIAL MIN=RAL 
BLACKINGS. 











J. W. & C. J. PHILLIPS, 


23, COLLEGE HILL, CANNON STREET, 
LONDON, E.C., 


Contractors to the War Office. Admiralty, India Office, Crown Agents 
for the Colonies, &c., &c. 
























Special. . 






Quality. . 


FIREBRIGKS 


for . 


GUPOLA 
LININGS. 






















GEORGE K. HARRISON, Liz 


Fireclay Brick Works, 


STOURBRIDGE. 
















NT. UNBREA 
pATET EL Ladies Ble 


— 
a — 


~ 


4H} af 

HH 

WI] 

Hi 
These Ladles are manufac- 
tured by a patented process, 
each from a single steel plate 
without weld or rivet. They are 
extremely light, being at the 
same time the strongest and 
most durable in the market. 
Ladles to contain 56 Ib. of metal 
only weigh about 7 Ib. each. 
They are made of all capacities 
from 30 Ib. to 60 cwt., with or 
without lips; also mounted or 
unmouated, They are also suit- 
able for chemical and m>tallur- 
gical processes. List of sections 
and prices on application to 


GHAS. McNEIL. 


HH 
Win) 





































324" 
Can also be de in Al 


































2 THE 
“LEEDS” 

DEAD LENGTH CORE MACHINE 
wee to Oe 


Size “B” capacity from 
1" to 6" diameter. 





WE ALSO SUPPLY 


ROTARY CORE MACHINES 


3,8" to 7" capacity. 
OTHER SPECIALTIES :— 


Cupolas. Ladies, Mixers, Moulding 

Machines, Pneumatic Chippers, 

Pneumatic Rammers, Pneumatic 

Riddies (3 types), C.I, Testing 

Machine, Tumbling Barrels, Mould 
Driers, &c. 


ENQUIRIES SOLICITED. 


Horace P, Marshall & Co., 


LEEDS. 




















Ue) 
a 
a 
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Wittiam Gummine & Co., Limitep, 


MANUFACTURERS OF 


IRONFOUNDERS’ BLACKINGS, COAL DUST, ETC.,, 


REGISTERED BRAND ‘' SHALAGO.’ 
ALSO 


IRONFOUNDERS’ FURNISHERS. 


WORKS TELEGRAPHIC ADDRESSES: 
Kelvinvale, Mills, Maryhill, Glasgow. ** Prudence, Glasgow.” 
Whittington Blacking Mills, Chesterfield, Eng. ‘**Cumming, Whittington, Chesterfield.” 
Sunnyside Blacking Mills, Falkirk, N.B, “Cumming, Blacking Mills, Camelon.” 


WRITE FOR QUOTATIONS. 








soLe MAKERS of “ PEHRSON’S PATENT 
STEEL MOULDERS’ GREENSAND.” 


GROUND GANNISTER, STEEL MOULDERS’ COMPOSITIONS, 
SILICA CEMENT. 


GANNISTER BRICKS, FIRE BRICKS, STOPPERS and NOZZLES. 
CRUCIBLE CLAY for ALL PURPOSES. 





J. & J. DYSON, S*siHeld, Ganniser, Works SHEFFIELD. 


Telegrams—“* Dyson’s, STANNINGTON.” Telephone—No. 702 SHEFFIELD. 








CHAS. HALL, COLD BLAST PiC-IRON. 





Foundry Requisite 





Maker, - 
DANTZIC ST., MANCHESTER, BRAND 
STEEL WIRE GRAZEBROOK 
BRUSHES. 


M. & W. GRAZEBROOK, 
DUDLEY. 








Chaplets and Studs a Speciality. 














STOURBRIDGE FIRE BRICKS 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of highest quality. 





HARRIS & PEARSON, STOURBRIDGE. 


Telegrams: “ Fireclay, Stourbridge.” Telephone: No.7 Brierley Hill. 
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GENERAL FOUNDRY PRACTICE.—a Prac. “THE METALLURGY OF STEEL.—By F. W. 
tical Handbook for Iron, Steel, and Brass HarworD, A.R.8.M., F.LC., with section on 


Founders, Metallurgist:, 2nd Students of Metal- the Mechanical Treatment of Steel, by J. W. Hatt, 
lurgy. By A. McWituraM, A.R.S.M., and Percy A.M. Inst. C.E. Third Edition, Revico4 With 37 
Lonemurr. Oloth. Fully Illustrated. 15s. net. Plates, and 300 Illustrations in the text, 25s. net. 
*“ The work is one of the best that is available.” “ An invaluable compendium of information.” 
Foundry Trade Journal. Tron and Coal Trades’ Review. 





ker LEMENTARY METALLURGY.—a 
|_ECTURES ON IRONFOUNDING.—py tnos, SE ee ree 
TURNER, M.Se., A.R.S.M., F.LC, In extra Fourth Edition, Revised. With numerous Illustra- 
Crown 8vo. With 48 Illustrations, 3s. 6d, net. tions. 6s. 
**Tronfounders will find m ich i f atio: the bo onc 1 he do dents con ¢ 
refiners wil nd mach ma ea, | sn te ad of mu for Stns ommencing Matalin 


THE METALLURGY OF IRON. —By Tuomas Microscoric » ANALYSIS Or METALS.— 
TuRNER, M.Sce,, A.R,S.M., F.C. In large By Fioris Osmond and J, E, Steap, F.R.S., 
8vo. Cloth. Third Edition. With over 100 addi- F.LC, Beautifully Illustrated with nearly 100 





tional pages and many new plates. 1s, net. Photomicrographs. 7s. 6d. net. 
“~ thoroughly useful book, which brings the subject up to | A useful contribution t> Metallurgical literature.” 
date. . . , Of great value. Vining Journa Chemical News 





LONDON: CHARLES GRIFFIN & CO., LTD., EXETER STREET, STRAND, 











THE 


“LANCASHIRE” 
CUPOLA 


Is the beau ideal of what a Cupola 
should be. 


IT 1S NOT A MERE COKE CONSUMER, 
but combines the Highest 
Efficiency with the Greatest 
Economy. 


MADE ONLY BY 
W.H. STEWART & SON, 
BEDFORD BOILER WORKS, 
LEIGH, LANCS. 




















CUPOLA LININGS of 
‘Black Delph” Firebricks 


combine great refractoriness with high 
resistance to abrasion. 











E. J. & J. PEARSON, Ltd., STOURBRIDGE. 
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ENKE’S HIGH-PRESSURE BLOWERS. 


First and best system with broad metallic 
tightening surfaces. Entirely of Iron. 
Without any soft packing material. 


For pressures up to 3 meters of water 
column, 
Highest Efficiency guaranteed. 
Newest Improved Construction. 


Petereea VOMPOUNG VENTILATOR 


mall number of Revolutions. Working noieelessly. 


=a HONIG & MOCK, Lto., ioncon, Zs: 


Contractors to the Admiralty, Etc. 


FIRE BRICKS & GLAY§ | W"Y, RIS... 
Coe ina. | {USE OUR GHAPLETS. 


They have solid heads 
Lessees of Delph and Tintern and Ghouldered Studs. 


: They are made full size and weight, 
Abbey Black and White Clay. and fewer are required in a en 5 


KI NG B ROT H I: RS, Write for Samples and Prices to the Makers, 


WM. MOTHERWELL & CO., 
STOURBRIDGE. KINNING PARK, GLASGOW. 


a CHARLES D. PHILLIPS’ 


Registered and Improved 
No. 356,812, 










































CORING 





FOUNDRY 


Are superior to Hay or Straw Bands CORE OVEN 
and are now extensively used in . . Self-contained. 
ALL LEADING FOUNDRIES. Head Oftico— 
Sole Makers ——— Emlyn Works, 
CITY of LONDON WOOD-WOOL Co., : alee: bes 
Contractors to H.M. Government. 


(and Gloucester). 


EstaBLisHep 39 Years. 











Plover Street, London, N.E. 














ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS, 


SPECIAL CARLTON 
BLACKINCS @LACHINC 
FOR FOR 

EAVY 
NEERING 





STOVE WORK 
ulde 
(iron Mo rs). BATHS. ete 





STRAW ROPES and other Foundry Requisites. 
THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH. 
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FOUNDRY 
PLANT. 


Cupolas, 
with or without receivers 
or drop bottoms. 





Roots’ Blowers, 
belt, steam-engine, or 
electro-motor driven. 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
CUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, 
Centrifugal Pumps and Fans, High-Speed Engines, and the 
‘Bradford’? Patent Boiler Feed Pump. 





CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 








THWAITES BROS., Lro., 


Vulcan Ironworks, BRADFORD. 


Telegrams :— 
‘‘THWAITES, BRADFORD.” 


Telephone :— 
No. 325 BRADFORD. 





London Office: 
96 & 98, Leadenhall 
Street, E.C. 


OATALOGUES ON 
APPLICATION, 
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On Admiralty and War Office Cist, 


CONTRACTORS TO COLONIAL 


— AND — 


FOREIGN COVERNMENTS. 


EVANS'S 


RAPID 





CUPOLAS. 


CHEAPEST, 
MOST ECONOMICAL, 
— BEST.— 


J. EVANS & CO., 


BRITANNIA WORKS, 
BLACKFRIARS, 





